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; . REPORT 69-00200C
o ~ PAGE -1 )
SR B GENERAL DYNAMICS . U ’
§ o ;{. ) Convair Division e e
P i
- 1. SCOPE: This specification covers the follecwing lsunch
: »vehicle*
: — - -
¢ Unitsd States Air Force chel SEV-B
£ GD/C Model 69
; - Atlas Standard Launch Vehicle
3 ; T - Utilizing a MA-5 Rocket Engine System
AN (North pmerican Aviatdon, “Inec,)
] i: The Atlas Standard Launch Vehicle (see 6.2) consists of
N a basic launch vehicle and mission peculiar kita, sup-
: plied by Convair Division of General Dynamics. (GD/C)
% ] as Government Furnished Equipment for installation
L . and test by GQ/C (see 3.1.1).
S A % | MISSION: The Launch vehicle shall be used 28 a stand=
[ ard Iaunch Vehicle (SLV-3) to boost an upper stage and
[ ’ o payload inté a predetermined trajectory as required by
s the appliceble addenda of this specification.
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2, -APPLICABLE DOCUMENTS'
2.1 _ The 1ollow1ng dccuments form a ‘part of this specifis -——

cation to the exftent specified herein,

Documents not

identified by revision letter, date or amendment shall
be of the.latest 1ssue in effect. For e ?ui pment -

designed or produced under Contract AFOU

695)~710,

the applicable issue.of the following geverment agency
documents shall be determined by Repo t GDA CHA65-002.

SPECIFICATIONS
' Pederal. |

PPP-T-00602a

30 November 1961

Military
MIL-P-116D

29 September 1960

MIL-B-121B
21 May 1959

MIL-D-3464B

31 October 1955

MIL-P-3803

5 September 1952

MIL-B-5087A (ASG)

30-July 1954

‘Tape, Bressure Sensitive '

Adhesive, Waterproof-for
Packaging and Sealing

Preservation, Methods of

Barrier Materilal, Grease- )
proofed, Waterproefedr«m .
Flexible

Desiccants, Activated,
Bagged, Packaging Use
and Statlc Dehumidification

Plastic, Polyethylene
Moléed and- Extruded -
Shapes, Sheets and Tubing

Bonding; Electrical (For
Aircraft)
(for old design)
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2. - E ' APPLICABLE DOCUMERTS.

ana-soe'm (ASG) (1)
29 January 958

HII.-P-SSJ.BS
- 10 May 1356

Mn,-n-saoSA
21 Pebruary - 1957

: HIL~H36011
1 Ha“ch 1950

MIL~E~50510
17 June 1960

18 July 1957

MIL-L~688OB(ASG)
25 Aeguat 195#

MILJW-81508
19 July 1957

=¥ g

(- . MII-B-60838 -

HIL-W-8160D
" 17 March 1961

13.,9031‘ 69-002000 »". _
PAGE 3

(conb) )

Bonding, Electrical E'Z
for Aircraft) .
phase in

Pneumatic Systems, Besign,
. Instellation and Tes's in.-:

Aircralt L .ﬂ'; e

Hydraul"c Fluid Petrolems

‘Base, Aircraft and Ordnance .

-

Hitrogen, Liquid and Gas ‘

Electrical-Electronic System-- ™.

Compatibility and Inter-
ference Céntrol ‘Require- '
‘ments for Aeronautical -

Wlespon Systems, Associated' :

Subsystems &nd Alrcrafé.

Hydraulic Fluid, Petrolewn Lot

Base, Preservatlva

Lubrication -of Aircraft,
General Specirication for

Wiring, Guided ﬂ;ssile,
Installation of'; General
Specification for

(for old design) <o

Wiring, Guided Migaile,
Installation of; Ceneral
Specificatlion for .
(phase in 25 September 1962
for new design) N s
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: - 18 Auguat 1958
{‘ - ‘\E’\ o~ —.n '.:"-‘_.A'. -‘.‘- 3 :: % _ Y - .
L . MIL-H-25475%
25 June 1956 i
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e, APPLICABLE Dowms:

mn,-n-255763
23 January 1959 »*

MIL-P~-27401A
7 November 1960

E Hydraulic Systems:

‘-’Electric and Electronic

Iﬂterchangeability and Rc-;;§i};‘
placeability of Ccmpcnent PR
Parts for Aircraft and S

-

msai&e' . . - . L ..-:': . "'5‘;-‘_3 :,

-
-
e

Deaign

Missilga, Guidea°
General

. and Construction,

Specirication for _;.1q >:>45§l4

Electric and Electronic .fi_f%z-

Equipment and Systems, ..~ -7
Guided Missiles, Installg=-. -

tion of, General SPeciti- .

cation for 014 design RN
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Guided Hissiles, Inetallae. .'I5 ~ -
tion of, General Specifi- f-ﬁ':.

cation for ‘{phase iIn’10° =
November 1959 for new dﬁsign)

Design
Installation, and Tests in
Missiles (Genéral Specifi-

cation for old deaign) :;.;

& e A (“'
- .

Hydraulic Systems- beéign"

Installation, and Tests in- | °

lissiles (General Specifi-
cation for) )rhase in 15
August 1960 for new design)

Propellant, Oxygen .
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- Convair ﬁIvisIon.’ L

24 A”PLICABLE DOCUMENTS'

‘General Dynamicq/borvaiz

" - AB63-00724
-9 October 1064

091500;_
0-75002
- 0-75035
0~75069
7200004
7-00209B:.< .
1 March 1958

27-0000#
27-035140 B
18 March 1964

69-00160D
14 December 1965

o e

- WS=20TA - - -

PEEN > — < o - wmee e

(donts o .

. — 3 o 2k oy S -

SLV-3/hgena D Interface

_ Requirements Specification (O)

Permissible COntamination ;
Limits, Fuél System Com=
ponenta

Permissible Cbntamination
Linits, Ligquld Oxygen’
Systen Components

Permissible Contamination
Limits, Pneumatic System
Components

COntamination Limits and

- Evaluation Methods; Hydrau-

1ic Systems-Specification for ‘
Finish Specificafion for

L cwme e - w e

Environmental Design Condl-
tions and Environmental Test
Prccedures for WS-107A-1
Equipment, Spécification for

Protective Finish for Alr-
borne, Aerospace, Ground
and Ground Electroniec Equip-
ment, Specification for

Subsyetem-First Stage Sepa=-
ration, Space Programs,
Vehicleborne Specification for

Detail Specification, Basic
Launch Vehlclie, Atlas Stands
ard Launch Vehicle, SLV-3 .
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_ A . PAGE 6
GENERAL DYNAMICS/ 537 AT )
Convair‘Division~ - ?~ ( o
2. APPLICABLE mcmmrrsc (cont)
69-00161A - HOD III G Guidance Kait;——-
12 August 196& Standard launch Vehicle, o
) _ {SLV~3), Specification for .
69-0016213 ) Mark IT Guidarice Kit, Stand-
13. Decemher 11963 ard Launch Vehicle (STV-3),
‘Specification for )
,69«OOIDBD Electrical Distribution
6 ﬂay 1966 Box Kit, Standard Launch
T Vehicle, Siwv-3, Specixio
: cation for
69-001651-2 : futopilot Kit, Standard = -
1 March 1566 Launch Vehicle (sv-3), -~
- Specification for T
59-00169E Telemetry. Kit, Standard
- 17 December 1965 Iaunch Vehigle, SLV-3,
. . Specification for :
69«00179 Range Safety Commiand Recelver
12 January 1965 = Kit, Standard: Launch Vehicle
SIV-3, Speeification for
- £9-00201A -Structural Design Criteria
25 June 1955 Specificatlion-Atlas, Stand-~
- ard Space Launch Vshicle
- SIV-3B
69-00202D Environmental Design and

11 October 1965

59-01006E

5 January 1966

Test Criteria Specification
for Space Taunch Vehicles
(SLV~3) Vehicleborne and
Aerospace Ground Equipment

Subsystem-Telemetry (Trans-
mitting Set No. 1), Stand-
ard Launch Vehicle, Vehlcle~.
borne, SLV-3, Specification
for

-
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REPORT 69-002006

I PAGE T
GENERAL DYNAMICS/UCWY: TR ,_,':f{‘ il X - S
COnvaihfﬁivision -
2.  APPLICABIE DOCUMENTS s " {cont)
' 69-01009¢C- ‘ Subsystedeelemebry~"~-**~-~

29 December 1565

69-01676
.28 March 1966

69—01679
. 28 March 1966

69-01681
28 March 195

69-021006 :
28 February 1966

69-03000D
T February 1966

69-03007A
9 July 196ﬂ

69~030084 -
30 July 1964

69-0UOOOE
1 March 1966

69-04007A
9 July 1664

N

[P NI

(transmitting Sets No. 1 & 2),..

Standard Iaunch Vehicle, .

Vehicleborne,  (SLV-3), - -l

Specification for

" Prime Retro Roekeu Kit,
,gpecification for

Cableway Cover Kit, Standard
Launch Vehlcle, SBV-3,
Specification for :

Agena Adapter Kit, Standard
Launch~VEhicle, SBV-B,
Specificativn for.

Subsystem~Propulsion, Atlss
Standard Launch Vehicle, SLV-3,
Vehicleborne, Specification for

Range Safety Commnand,
Subsystem, Standard Isunch ..
Vehicle (SLV-3) ¥Vehicleborne
Specification .

Subsystem-Mark II Guidahce,
Standard ILaunch Vehicle
(SLv-3), Specification for

Subsystem Mod III G Guidance,
Standard Taunch Vehilcle
(s1v-3), Specificatlon for

Subsystem, Autopilot, Atlas
Standard Space Launch Vehicle
"(SIV-3), Specification for

Subsystem~Propellant Utili-
zation, Standard Launch

Vehicle (SLV-3), Vehiclebornz,

Specification for

K S et N M H - pr———
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CBI'ERAL EY&AHICS: aCN '-.1..;_‘_._;_‘-_*:..‘ .
Ccnvair Division - - .

APELICARLE mmsi

- 69-06301D )
- ] 15 Fevrusry 1966

=

69-08000C

o 28 Pebruary 1956
69-08035: _ -
18 March 1266

69-08036
38 ¥arch 1956

- 69-080#1 .
: 18 ?arch 1966

ég.gggchg 1966

69-08509"
7 Pebruary 1966
STANDARDS
Federal o

- FED-STD-102
10 January 1957

4
-

~

eat* on for

st

(COnt)

Qubsystem—-}:lectr ¢al, Abtlag ™
Standard Iaunch Vehicle,
(sIv-3), Vehicleborne, -
Spacification ror } oL -

Subsyst\,m-l’nemnatic s SIV=3
aentcleborne, Specification
for . , N
Liquid‘ Oxygen Tan}s Boﬂ'off -
Valve Kit, Standard Yaunch
Veh}:cle, SLV:B,‘A Spegifiéation

,i!gz*

Liquid Oxyge': Tank Boiloff
Valye Kit, Standaréd Iaunch -
Vehicle (sm-s) Prime Program,
SPecificauion for

’Liquid Oyygen Tank Regulator . -~

and Relief Valve Kit; Standard
Taunch Vehicle, SLV-3, Specifi-

— s R

Liquid Oxyge,n “‘ank Regulator -
and Relief Valve Xit, Standard
Iatnch Vehicle, (SLV-3) Prime-
Program, Specification for

Subsystem-Hydrautic, 'at'las

Standard ILaunch Vehlcle,
(bLV-S), Specification for

Preservation., Packaging,.
and Packing

—— - ———
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- mssﬂ:palégc Warking for Shipment . |
- 11 July 1960 - ..nd Storage .. o
' IT-STD-130 | Tdentification Maridng of =
- §-¥arch 1953 U.S. ¥ilitary Property = |
LI ) . ) (for o’d design). .
T m«\sm-moa , Jdentification }iarking o -
. 8. Snpteﬁner 1958 T.S. Kﬂit._ry Propercy
: NTL-STO-1k3 Specifications and smndams,
3.5 Juge 1960 - Order of Precedence for the
SR ) i «Select.on ot L
] : msm-l'zﬁ Heigh : and Ba‘.{ance !ﬁte
- Eanch 1955 - _ _Reporting Forss 'or Gv.*.med
- msnes ) .

.-

P et
S
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HIL-SIi)-l?.h? : Idenuificu £ion or .?’pe, Eose >
"12 Farch 1053 - and Tube Eines for Aircrafs, -
HMissiles, Space Vehilcles, and i
Associated Support Equipment <
) apd raci.ities (appiies to ~
AFOH(SQ;) -710 ‘,ontract oaly)

Damms TP ST
- ‘g n ?- ~
- SH: 65-n—130 ) . COnta..ner, Snipping, vaier N\
. Ensine ¢
General Dyna:nicz/(:omair -
69-00001 - . Missileé Assembly, SIV~3 . )
© 69-00005 - -  Exterior erldngs .
- OTHRR PUBLICATIONS | o .
. Miatary - . - - : _ -
AFEN Exhibit 58-208 - Gas, Fluld and Electrical )
1 Decenmber 1960 - Conduit Line Identification
Tor Use in Hissile and Space -
, ) Systems -
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f Re. KEPLICABLE DOGD’I-MP’S* (Conb) ‘
b3 SRDCM 80-1- " Handbook of Instructiops for—
{ ) - )Sarch 195‘1 . Afrsraft Designers, Volume IT; 1
] : Guided Missiles - ;
i ) T MImwmERS - Metallic Material and ‘i
- ) Xarcb 19151  Elenménts. for Flignt
. T v.hicular Smc‘ures ’
N i o us.a? Technical Oz:ders = 4 ‘
SN 7 ol-MSD-23-p-6 ~  Jeb Msmizl-Missile Afrframe -
i : - 35 ¥arch 1952 Ground: Transporta‘cion and
. - N . Ha.nd..lng - ) )
- - 21«-&&55})-23’ -2-9 Job M&nual-—}ﬁssﬂe Airframe
1 }Sar..n 1962 i Pressurization Afr :
] ) ) "‘z‘ansnertaticn o
2 m Force—},avy ﬁeronmtical Balletins
i o ; ARA-BIL53Ba Age COn trol for Syn"het;ic .
i : 36" Karch 195(; Rubber Parts. {for old desigm) .
T s T age Conteel 2ok Spthesie - &
I 15 Pebrua"y 1955 Rubber Parts. (P‘n&se in on - .
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- — < -‘GDA-CE36H-022 .. ¥iiitary Docur.:eni: Review .
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- Sectiﬁn tne cations. and Documenfs for i
; - 29-april 1665 Tontract AROL(6953-T1C :
o 27%~-563-0054 Electromagnetic. Interference :
. 7 July 1954 Control Flar for SIV-3-
i 69-9@333 Applicable Documentation and
: 1 Jure 1953 Deviatiens Thereto, Atlas
A - Standard Space Iaunch Vehicle
i - (Collection docurent only -
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GENERAL DYNAKICS =.°™ . o e )
Convalr Diviaion

2. APPLICABLE DOCUMENTS: (Cont)

£8-02050* Composite System Aczeptance -

Test, Procedure SLV-3; WTR

59-52001 % Composite System Acceptance
Test Frocedure (ETR)

69-02100# Acceptance Test Plan
Standard Taunch Vehicles

6992151 # Acceptance Test Plan
Standard Isaunch Vehilcles
(ETR;

GD/C-BHNOL -004 Isndline Measurement List,
SLv=3

¥ Ror Book Rumber see Applicable Addendum
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REPORT 69-00200C
PAGE 12

Convair plvision

3.
3.1

REQUIREMENTS:

CHARACTERISTICS: The launch vehicle shall consist of
a one and one half stage booster. The configuration
and performance of the launcn vehicle shall be as
specified below.

IAUNCH VEHICLE DRAWINGS: The general configuration of
the launch vehicle is indicated on the three view
érawing in figure 1. The major 1items in the equipment
pods of the launch vehicle are indicated on the inboard
profile drawings in figure 2, Detail configuration of
the launch vehicle shall be in accordance with Gp/C
Drawing 69-00001. The launch vehicle shall consist of
the fcllowing missile pecullar kits ard basic launch

vehicle.

MISSION PECULIAR KITS: Complete provision shall be
made for installation of the following kits,: (see
applicable addendum for launch vehicle conflguration.)

a. Electrical Distribution Box Kit: An electrlcal
distribution box kit conforminc ' 43D/C Specifica-
tion 69-00164 shall be provided ic. the electrical
subsystem to provide for wiring Jjunctions without
splicing. Internal wiring will be adapted for
each mission,

b. Autopilot Kit: An asutopllot kit conforming to-GD/b
Specification 69-00165 shall be provided for the
fiight control subsystem on each mission,

¢. Mod IIIG Guidance Kit: A Mod IIIG guldance kit in
accordance with GD/A Specification 69-00161 shall
be provided to complete the guidance subsystem for
all Eastern Test Range (ETR) programs. .

d. Mark II Guidance Kit: A Merk II guldance kit in
accordance with GD/C Specification £69-00162 shall
be provided to ccmplete the guldance subsystem for
2ll Western Test Range (WTR) programs.

e. Telemetry Kit: A telemetry kit conforming to GD/C
Specification 69-00169 shall be provided. The
telemetry kit in conjunction with basle equipment
shall form a TIM subsystem. The configuration of
the telemetry kit will vary with the program.
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,:5’-: PAGE 13
st : .- -
& - GENERAL DYNAMICS o(1':Z: S S
;?f y Convair Division
= 3. REGUIREMENTS:  {Cont)

g% |

°fq f. Range Safety Command Receiver Kit: A ranga -

K safety command receiver kit conforming to GD/C
> Specification 69-00179 shall be provided. The

! kit in conjunction with basic equipment shall
o5l | form & range safety command subsystem. The

5;; configuration ¢f the range safety command receiver
21 kit will vary with the program.
36; 4
. g. Agena Adapter Kit: An Agena adapter kit conforming
%iﬁ to GD/C Specification 69-01681 chall be provided
§; for vehicles intended for use with Agena upper
o stagea. The installed kit shall provide for the
j@fi connecting interfaces with the upper stage.
‘§§Z h, Liauld Oxygen Tank Regulator and Relief Valve Kit:
2% A regulator and relief valve kit conforming tc GD/C
P Specification 69-08041 shall be prcvided for con-
?;@ ventional SLV-3 program launch vehicles.

?'\-:,:\
o 1. Liguid Oxygen Tank Regulator and Relief Valve Kit:
%{L» A 1LOX regulator and relief valve kit conforming to
B GD/C Specification 69-08042 shall be provided for
r the PRIME Program Launch vehicles. . .
e j. Liquid Oxygen Tank Boiloff Valve Kit: A Boiloff
po valve kit conforming to GD/C Specification 63+08035
(e shall be provided for conventional SLV-3 program
e launck vehicles. _
ﬁ k. Liquid Oxygen Tank Bolloff Valve Kit: A LOX

;ﬁé boileff valve kit coniorming to GD/C Specification
it 69-08036 shall be provided for the PRIME Program
Lt launch vehicles.
‘%%% 1, Retro Rocket Kit: A retro rocket kit conforming
V| to GD/C Specification 69~01676 shall be provided
2 < d for the PRIME Program launch vehicles.
e
| m, Cableway Cover Kit: A cableway cover kit conforming
s to GD/C Specification 69-01679 shall be provided for
, ogr conventional SLV-3 programs,
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3‘
3.1.1.2

3.1.2

3.1.3

3.1.4

3.1.5
3.1.6

3.1.7

3.1.7.1

a. Body diameter: 120 inthes .

REQUIREMENTS ¢ (cmt)

BASIC LAUNCH VEHICLE: The basic launch vehicle is .
common to all SiV-3 missions end shall conform to Gn/b ‘ N
Specification 65-00160. Appropriate kits specified PO

above shall be added to the basic launch vehicle te R
form the flight vehicle. S _ L *“'jftﬁ

PERFORMANCE: (See applicable addendum for performanca . s
of the launch vehicle.) - TR

WEIGHT: The weignht statement complies with MIL-STD~176

to which reference is made by iine number in the eppli- .- .
cable addendum. The launch vehicle weight shall consist. = . i
of Government-furnished end items as indicated in the .. -. :
applicable addendum. WYeights are nominal for trajec- - L

tory purposes. . . )

CENTER OF GRAVITY LOCATION: (See applicable addendum o ;
for expected vertical, lateral and longitudinal dia-

placements versus time of flight,)

AREAS: Not applicable. P

DIMENSIONS AND GENERAL DATA:- - -~ - L

1)
.
A ] »
T Alﬁ“

b. Body length: Approximately 850 1nchea

_ wa

ENGINE CONTROL ::GVEMENT: Tbe maxirun engine contrel
movements shall be 11m1ted by mechanical and electri-
cal stops.

MECHANICAL LTMITS: The mechanical engine control
movement limits shall be as follows,

¥inimum Angle Engine May
be Gimbled snd Held (ex-
clusive of snubbing and

M .
- ,wm__\G/.._l»‘ -

Engine " Plane overtravel) (degrees) ;
Booster Pitch, Roll a. Total Excursion of j
and Yew . 9. 0+1 6

b. From electrical null
4930

. .
PSRV JIGUIY UGN e
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3. | REQUIRRMENT3: ({Comt) . - .- . . T . .. o
3.1.7.1  MECHANICAL LIMITS: (Geat) = - = . -7 .7~ 7 ;

.. -, .. ) Mininum Angle Engine May - - 1

ST - be Gimbled and Held {ex- ~

S R ) clusive of snubbing and
Engine Plane overtravel) (3degrees)

.
o %9

Sﬂstainer- Piteh and a. Total Excurzion of ';5? L
Yaw . +0.T e g
. 5«9'..0:0 ) 4

Ll e s T b. Prom electrical null
S 3.0 £ 0.3 .

Yernier Pitch-Roll a. Total Excursion of
- . ) 10 ¢ §

- N : b. FProm electrical mmil
...;. e . . . P ..- . '- » ,Zeta. i

Yaw a. Total Excursion of . .
: 50+ 1

LT e e L b. PFrom electrical
CL T e e T co null (30 degrees)
et T T e T 1) Outboard 20 2
N T . 2} Invoard 30 2 2 A

. o . ¢. From electrical -
o . : null (50 degrees)
S ca T e ilg Outboard 0 % 1
. - ) 2) Inboard 50 £ 2

P e
’
- . .
- R - o
, .
. - < -
. -~ - - —
s
- . . -
- - - v - ~
. ‘ . <
- . s
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- Ry -
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3.
3.1.7.2

3.2

3.2.1

3.2.2

3.2.3

REQUIREMENTS: {Cont)

ELECTRICAL LIMITS: The electrical limit for the engine
control movement limits from the autopllot subsystem
shall be in accordance with che Autopiliot Subsystem
Specification 69-04000.

ALLOJABLE QVERTRAVEL: Elastilc overtravel of the engine
due to being gimbaled to the mechanical limits at pre-
scribed velocities shall not interfere with proper

engine gimbaling.

GENERAL FEATURES COF DESIGN AND CONSTRUCTION: Tne launch
vehicle shall be designed and constructed in accordance
with Specification MIL-M-8555. The applicable portions
of ARDCM 80-1, Volume II shall be used as 2 general
design guide for the launch vehicle. (See Appendix II,
items 57, 58, 60, 61, and 90 thru 93: section IIT pages
9 and 16; ECP's 7000-29 , 7000-42 and T000-68. )

SELECTION OF MATERIALS, PARTS AND PROCESSES: Materials,
parts and processes shall conform to applicable specifi-
cations in accordance with Standard MIL-STD-143, and
Handbook MIL-HDBK 5. Materials, parts and processes

not covered by specifications ¢vr requirements specified
herein shall be subject to the approval of the procuring
activity. For Contract AFOU(695)-710, the applicable -
specifications shall be selected from the 1list in

Report GDA-CHA65-002,

PRODUCTION, MAINTENANCE AND REPAIR: The baslc launch
vehicle shall be a standardized configuration to
facilitate components control and economical production.
Platform type mounts shall be provided in the equipment
pods to facilitate the expeditious addition, removal or
repal. of the various applicable kits required by specific
programs. Speclial attention shall be directed towards
facllitating the inspectlion and maintenance of standardized
components, basic structure and applicable kits without
sacrificing vehicle integrity. Routine maintenance shall
be congidered as periodic inspection, including the
replacement of components which may ordinarily require
replacement at such inspectlon Intervals. The require-~
ments for speclal tools shall be kept to a minimum.

INTERCHANGEABILITY AND REPLACEABILITY: The requirements
of Specification MIL-I-8500 shall be a2pplicable For the
manufacture, interchangeablility and replaceability of
component parts used on the launch vehicle. (See
Appendix II, ECP TOO0O-Ult),

S
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3;
2.2.5

3.2.5

3.2.7

REQUIRENENTS: {Cont}

PINISHING: ‘The finish for the igurnch veniclie ard its
corporents shall be in accordarce with €D/C Specificz-
tion 27-00004 for eguirment designed for the SLY-3
progran and 7-00003 for eguinment ceco=or to¢ cther

prograss.

IDENTIFICATION AXD EARRTNZ: Identification ard rariking
shall te in sccordance wWith Starndard ML-ST2-139.

terior markings snall te in ascccerdarce with £2/C
Drawing $9-00005. The fluid ard gas lires shell te
further identified in accordance with APRY Ixhibit
58-20 or MIL-STD-1247 {a¥04{£25}-710 Cecniract). A1l
safety precautions shal: te identified with contrasting
color in a proinent locaticn. Switcres ard adlustroent
devices shall be identified wnith apprepriaze markings
alongside such switches znd devices. Any reccusble
access doors shall te marked with ldentifigqiior for
replacement purposes. f{Ses Apcerdix II, items 83;
sectiza III page 45).

BEXTREFZE CLIVATIC AT ENYIRCINENTAL REQUIRENENTS: The
lgunch vehicle shall be capable of operation within
the rerformance reguirements of this specification at
ambient temperatures rangirg hetween O°F and 160°F,
ard shall not be zdversely affecied by other natural
phencrena or emvircizenis encountered or inducted by
cperation withi. the specifisd ternperature rangs. Tae
launch vehicle ccmporents shall te capable of meeting
the rejairements o GD/C Specification 69-C0202 or
7-C0209 as indicated in the ccemporent specification
(See Apperdix II, section III, page 46}.

NOIRE AXND VTRRATION REQUIRENENTS: The eguipment snall
tunction normally in 311 extremes of noise ard vibra-
tion that will be encountered. The acc2leration ard
vibration design reguirements shall tc in zeccordance
with Specification 69-00202 cr 7-00209 as indicated in
the component specification. {See Appercdix II, sesction
III, page 46j.

LUBRICATION: Iubrication cf the launch vehicle shgll
be in accordance with Specification MIL-L-6880.

EQUJIPMENT AND FURNISHING INSTALLATICH: The eguipment
and furnishing specified in appendices I-4&, I-B and I-C
and as described in cther portions of this gpecifica-
tion shall be installed in the quantity and under the
applicasble corditions set forth.

~7 .



o
N

LI

r ot
Sy
.:z-—JM

aliny

b b
O i

N .) X2
Yooy =

il
o4

[T TR
(3} »
3]

"8 Sk ] e
FERCERT 69T lzron
- Y
TAGE =21 -

CREPAL DHANICS
Convair oivicion
3. FEQUTHRERSIS ¢ {Cozt)

3.2.15.1 FEIIARILITY GCALS: Relldzbilicy goals for cowmtdown
and flignt have been estadblisned z2s indicated belcow.
Arporticnzent Yo the subsysien and reiiadbility
fumcticnal block level 1s exgressed as 2 relizbilicy
nizber and mean cycles tetween fallure (¥CEP) as
design gecals for lzunch wvendcles, subsysters ani iits.
These gosls @o not gignify reguirerents {o be deron-
strated other than that sre~lzumch relizbdility ia
asaessed against zprorticned values througk use of
2pplicable test and checkout data ~ad the Relizbl:iily
meratleall ¥odel. (GD/C Rerport 63-0215 appliies to
Comtracts ARDOR{69%)-840 and ARCE(695)-379, Teble I
and II. GD/C Report £3-02155 appiles io Ccoatract
ARPC4{655)-710, Teble II and ITI.

Ievel Control

* Not required for successful flight.

0.9964

TRBIE X
COLRTDGEH FLIGH
Rellability No. ¥L3EE Rellabiiity No. ¥Carg
Target Target Target Target

I2unch Vehiele 0.68 50 0.93 1k
- Subsystexs

Alrframe - - - -

Prigary €.95995 50,000 0.6998 SCIC
Auriliary 0.593%9 10,000 0.9937 769

Plight Control 0.9924 625 0.9800 50
GD/A Prop. 0.9389 909 0.9 66
Electrical 0.99962 2,632 0.9906 126
Fneumatic C.goz2 128 0.9932 147
Hydraulic 0.9980 500 0.9838 52
Range Safely 0.9958 z38 9.9950 * 200
Telemetry 0.99€0 251 0.9915 * 17
Separation Hovu Hot 0.99¢61 2,564

(Booster) Applicable Applicable
Prspellant H/A N/A N/A H/A

i%ilization
Propellant 278 N/ N/A
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. FRLUIEEYVRNES: {Ccnt)
TREIS [T
CONTDOs
reliabliity lo. EKEEF
Tsreet Tarzet
Fits
BasSe Laurcn 0.6529 s8
Vehicle {215 59-1600)
¥ed, ITIG 0.6559 10,500
Gulsance Xit
;s:/t supplied porticn)
IZ™ £9-161C)
¥ark Il G.GSSC 190,800
Zuidance Xit
gsD/C suppiied porticn)
EID 69-1620)
Zlectrical 0.6355% 10,020
Distribution Baz,
Kit (21D 63-164Q)
Autopilot Kit 0.63392 1,250
(EDD 69-1€50)
Telemetry nit 0.G391 1,111
(B> £5-1690) .

ROTE: Retiabllity nusbers for additionel ¥its of 3.1.1.1 s

addea when available,

Target

0.%&01

0.2393

0.5533

0.9955

C.380%

0.9937

ETR
0.93430

0.99994
0.99976
0.98055
G.98290
0.95522
0.99087
0.998656
0.99927
0.98441

0.99397

TABLE IIT
RELTABILITY TARGETS
CCUNTDCHN
WIR
Launch Vehicle 0.94068
Subsystems
Airf~ame
Primary 0.99996
Auxiliary 0.99983
Flight Control 0.98570
Propellant 0.98242
Electrical 0.99632
Pneumatic 0.93218
Hydreulic 0.99829
Kange Salety 0.99949
Telemetry 0.95441
Separation - -
Cooling and
Heating 0.98997

# Not required for success ful flight.

FLIGEY

Feltability %o.

10,0400

2,000

FLIGHT

0.97560

0.99597
0.99990
0.99082
0.99473
0.99575
0.99792
0.99570
0.99970*
0.94855%
0.89997
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3. FEQUIREYENTS: {Coat)

040 00, 0 e AR RAE

] 3.2.10.2 FELIABILITY/PERFCRMPAITE DERMCISTRATICN: Cowntdown and

e flignt reliability/rerforzsnce deconstration will be

. ag provided in the basic ceatract.

3.2.11 LIFZ:

3.2.23.0 BAa 7AFACCRPIANCE CFERATION: The raxiram allow-
gble cperating tir2 or nuzher of eguivalent operating
cycles that xnail not be exceeded prior to acceptance
of the lawmen vehicle by the procuring activity shall
be as follows:

¥ax. Preacceptance

Cerpoaent Cperatlon
¥sin Missile Inverter 297 nrs (Accuwrmlative}
’ Power Changeover Switch 150 ¢yc
Signal and Power Jeatrol Thit 270 hrs
. 71 Transmitting Set 450 nrs
: GyTo Package 860 nra
Txo Rate Gyro Packzges 800 hrs
prograrzer {3/P) 1800 hrsa
®ilter Servo Packsge 180G nrs
G. E. Guldance To be cdetermined

3.2.11.2 ACE CONTROL PCR SYNTEETIC MATERIALS: Age controls for
synthetic materials shall conform to ANA Bulletin U438,
except that the pre~acceptance age period shall be
applicable only to those items 1listed in Appendix III.
The pre-acceptance age requirement or the items in
Appendix III shall be 30 menths (Mote: The assemblies
l1isted in Appendix III a2iso have a maximum post
acceptance age requirement period of %2 months from
the date of the DD250 to the launch date).

3.2.12 ELECTRCGMAGNETIC INTERFERENCE: The launch vehlcle shal™
, nct cause nor be susceptible to electromagnetic inter-

? ference beyond the limite specified in MIL-E-6051 as

' impiemented by GD/C Electromagnetic Interference Control
Plan ZZK-63~005.

3.3 AERQDYNAMICS: The launch vehicle shall have suffl-
cient control stability to correct the effecis of
winés, wind shears and gusts by thrust vector contreol
consistent with the structural limitations of the
configuration. Smoothness of contour shall be
provided to satisfy aerodynamic requirements.
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3.2

3.8.1

3.b.2
3.4.2.1

.3.3.2.1.1

GENERAL DYMAMICS & .. PAGE 24
"Convair Division . - . S

.LOADS CRITERIA: . }

mTmms: fewty  © 0 L

STABILITY AND CONTROL: During povered flight, the acho-
dynamically unstablie launch vehicle shall be Erovided :
with stability and contrcl as gnecified in A,T Subsysten

Specifscation 69-U3000. 4n autopilot {in conjunetion "":j

with a guldsnce system) shall direct the tbrust vector

1nc11natipn relative to the launch vehiels dxie.

CERTER OF GRAVITY IIWITS: The maximum predictabkle - -
lateral center of gravity displacements 1n thke piteh
and yavw planes at eny time of flight shall not be of - -
sufficient magnitude to require intentional off-center '
engine slignment to meet v.pecific mission control

requiresants. _ _ . L

STRUCTURAL DESIGF CRITERIA: The launch vehiele shail"
be structurally designed in accordance with GDV@ Spacio
fication 63-00201. et L
STRUCTURAL DESIGN WEIGHTS: The welghts used for

gtructural design shall te as specified in GDK .
Specification 65-00201. The envelopes of thead
veights shall cover all reasonable variaticns in .
launch vehicle manufacture, environment, and missicna ) .-
to insure adeguate structura —_—

FLIGRT LOADS AND ENVIRCNMENT: The structwral design
f1ight load criteria shall be as spezified in GD/C
Specirication 63-00201. The eavelope of the struf- |
tural design trajectory shall cover all reasonable
variations in temperature, welght, acceleration, and
gerodynamic forces. The influence of staging and
internal forces shall likewise be included.

POYERED FLIGHT: Uuring powered flight, the launch
vehicle shall withatand, in the longitudinal, lateral,
and tangential direction, the static and dynamic
loads originating fram .

a, Propulsion forcea
b. Pitch program maneuver:

¢. Control maneuvers generated by atmospheric
disturbances as set fortk in GDA Specifica-
tion 59»0C201. ST .

d. Booster engine shutdown and Jéttison distur~ CeLd

_vances . - . .. s o

1"
o

~
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o] bl 3, REQUIREMENTS: L R
%a . 3.4.2.1.1 POWERED FLIGET: (Cont) -~ ... T .
Eizi - ) e. Sustainer engine shutdown disturbanaes ,';f- '

g;;; ) . . ¢uidance steering commsnds, . ) )
i’gé' 3.5.2.1.2 UNPOYERTD FLIGHT: The launch vehicle zuail not be )
K= . required to maintain structural integrity fcllowing

1 o . separation of the upper stage.

HANDLING INERTIA LOAD FACTCORS: The inertia load .- .
factors for all ground handling ccnditlons shsli be .-

%
)
00

Lo

=

*

n

)

E as specified in GDL Specification §9-00201.

g ' 3.8.3 DESIGN FACTORS OP SAFETY: Factors of safety £hell

e ] be applied to 1limit loads and limit stresses to

ggﬁr provide design loads end design stresses. The

Yo individual factors of safety used for design shall . -

Qii be as specified in GDA Speeification 69-00201. R

! 3.4.8 LAUNCHING AND READINRSS: ' ‘ -

e 3.4.4.1  WIND PROVISIONS: The lewnch vehicle, during erec -,

- 38 tion, while on the pad ready for launching, and '

S during launching operations shall be capable of withe
standing the static and dynemic loads originating

iy
< g

from winds. The windg with gusts and associated
dynamic excitation loads shall be considered equal -

to a static, steady state equivalent wind. The mag~ _ -
nitude of these winds for each program shall be as
gpecified in GDL Specification 69-00201. Tha

lzunch vehicle shall te sultable protected fram

winds during readiness pericds, -
3.5 BODY GROUP: -
3.5.1 FORVARD SECTION: The forward section shall consiat of .

an adapter whieh shall attach the Government-furnished
upper stage to the forward tenk porticn of the mid-
gection. The lorwerd zection shall also conti.u the
forward rate gyro and the eslectrical interfice piug for
the upper stage. Jettison fittings which connect vpper
stage equipment to the midsection shall be contained in
tne forward section. Alignment znd interface require---
rents between the launch vehicle and the upper stege
shall be as specified in GD/C Specification AE 63-0072.

3.5.2 MIDSECTION: The midsection shall consist of~
¢ . Propellant tanks -
b. Equipment pods - .
¢. Propellant flow lines
d. Tank pressurization lines
¢ e. Zlectrical and plumbing fairing
L. ; ; f. Vernier engines - .- . . .- :”
o B g. Vérnier engine fairings f.'“‘, f"

az, . ~
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N . TEQUIREMENTS: {Comt) L . 00CL L TR :

1. Helimbgttlo R

- - . R

3. Start -and vernier nropellaﬁt tankz :‘g* ;:f- ,i:"yl

- - - - -

k. P.U.SHLIwds. T T ;.

3.5.2.1 PROPFLIANT TANKS: The propeilant tanks shall contsin
forwsrd and aft coxpartments. The forward tank shall - -
be used for liquid oxygen and the a2ft ecompartment shall -
be used for fuel. An intermediste bulkhead shall )
separate these ccmpartmenta.

3.5.2.1.1 DESIGH AYD CONSTRUCTION: The propellant tanks shall =

be designed as 2 thin walled monocoque structures,
utilizing internal gas presgsure to provide rigidity. :
The s8kin of the tank shall be of welded stalnless stsel.
The tank shall heve a tctal spece volume of approximately
Lot0O cubie feet; 2503 cubiec feet in the forward camparco
rent and 1537 cubic feet in %he aft compartment. Por
ingpection purposes, accessibility to these compart-
ments shall be by means of access doors, one located

in the formerd bulkhead and one at the end of the tail
cone of the aft tank seetion. The forward end of the
tank section shell be designed to engage and support & -
Government-furnisned upper stage and adapter..

8. RKITIVORTEX BAFFIES: The LOX tank shall be provided
vith four equally spzced, triangular shaped membranes
in 8 longitudinal position betveen.the intermediats
bulkhead and the tank wall. Tne fuel tank shgll

be provided with two disc shaped membranes lo- C e

cated in the aft end of the cylindrical fank sec-
ion and one in the conical portion of the tank.,

b. ANTISLOSH BAFFLES: Annular rings shall be spaced -
approximately 10 inches z2part in the aft end of the
10X tark to provide for antislosh pro~ection to
the tank,

c. PROPELJ ANT UTILIZATION SENSORS: Propellant Utilf-
zation sensors; located on Stlllwell assemblies .
shall be provided in both tanks along the tank cen-
terline to provide the fuel and L4X levels to the

prcpellant utilization compu.tera e e e
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3. REQUIREMERTS : } Lol 7-._-;.=. R

35.2.2 EQUIFMERT PUD3: Two external 9quipment pods, dianetrie AT
cally opposite each other along the ¥-Y axis, ahsll . ._' R
be attsched to the tenk seetion.. s R S

3.5.2.2.1 DRSIGH AND CONSTRUCTICH: These un.pment peds shall - L.
consist of 3 series of rigid doors, hinged perailel - . - -
to the airstream, to suitably cover various items of . =~ ..
equiprent housed therein. The equipment shall be R
mounted in each po¢ as shown In figure 2. The larger .- :é
(upper) pod shell be located between guadrants ITemd . . -~ _ "1
IV, snd the smaller (stub) pod shall be located betweem  ~. .-
quadrants II and III at apprsximately station 1133.0., . .. -
Externsl cableways shall be provided for interpoé r?, .- T
power, and telemetering ccnnecficna. . ST

3.5.2.3 PRQ?ELLAFT FLG%’ZIEBSS a . LT :;.'

3.5.2.3.1 I0X FLOA LINE: An external propellant LOX flow line -
ghall be provided for loading operations =nd to allew
the flow of liquid oxygen from the tank section to the-

booster snd sustainer LIX puzp inlets.

3.5.2.3.1.1 DESIGH AND CONSTRUCTIQN: The external LOX flow line - T 'éz
shall be 40 degrees removed for the X-X axis in quad- -
rant IV and shall extend rearward from the aft end of -
the forward compartment of the tank section, parallel
to the aft compartment of the tank secticn, into ths - . §
booster and sustainer LOX pump inlets. - . .

- -

3.5.2.3.2 FUEL FLOY LINE: Booster and sustainer engine fuel
flow lines, located inslde the thrust section comparte
ment, shall be provided for the flow of fuel from the
tank to the engines. The booster engine fuel flow ling
shall also be used for loading operations. )

3.5.2.3.2.1 DESIGH AND CONSTRUCTION: The internal fuel flow lines,
one to the sustaliner engine and one to the booster
engines shall extend rearward from the tank conilesl
section connectors in quadrant IV to the booster and

sustainer fuel prrtiuel

PPN e

3.5.2.4 TANK PRESSURIZATION LINES: Pressurization and aenzing )
lines external to the tank shall be provided; one each 1
for pressurizing the liquid oxygen tank and the fuel

“tenk, .. - - . 3
. -~ . . i - -
- . . - . . v . N
} PUR. . . A R . . . -
- - - - ~ . . . ..
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3.5.2.5

3.5.2.5.2

3.5.2.6

3.5.2.7

3.5.2.8

3.5.2.9

= - - .~ . - -

REQUIREMENTS: [Comt) ~- .-~ ~ ™ ST

. - . - - b

- e - N .S e S e
.

DESIGN AND {OMSTRUCTION: The oxidizer pressurization:
line snall extend forward from the propulsion sectiom, -
along the tank section (X-axis. quadrants III and IV)
to a point aft of the forward bulkhesd and into ths -
forward compsrtment. The fuel pressurization ling
shall extend forward from the propulsion eection 1&@0
the aft compartment. (See 3.311.3. 1.1) . ‘

~7

ELECTRICAL AND PLGEDNG FAIRING: An electricsl and
piumbing fairing shall be provided along fhe Y-axis - .
of the launch vehicle between gquadrants I ené IV. <.

DESIGH AND CONSTRUCTION: Tne electrical and pzumblng
feiring shall accormodate the wiring and plubing -
installaticn extending from the B-1 ejuipment po2 to . .
the area between the upper stege znd the forward bqus :
head of the tank sectien. - . :

VERNIER EFGINES: The vernier engine thrust chamhera
shall be mounted, one opposite the other, upen the - o
extreme aft periphery of the tank section along the

X-X axis at approximate station No. 1128. The thrust T

chambers shall be lccated with the center of gravity
located at approximstely 73.3 inches from the Z axis,

the normal thrust axis ineclined 30 degrees %o the . L

longitudinal axis of the launch vehicle during ths
booster phase and 50 degrees during the sustainer
phase. A hydraulic actuator, affixed t£o a bearing
enveloping each shaft, shall rotate the shaft snd
chamber. Radiation a2nd hezt impingement shielding
shell be ingtalled to protect the structure from the
heat that will be generated by the engines,

VERNIER EHGINE PAIRINGS: Vernier engine fairings
shall be provided to ensure proper aerodynamie 8ir
flow around the vernier engines.

SUSTAINER ENGINE: The sustalner engine -shgll be
gimbal-mounted to the sustainer thrust cone, approxi-
mate station No. 1210, and the sustainer thrust cone
gshall be rigidly mounted to the aft end of the fuel
tank. Thrust charber displacement shall be provided
through the use of hydraulically operated gimbaled
actuaters.

START AND VERNIER PROPELLANT TANKS: Oxidizer and
fuel start tanks shall start all engines. The tankas °
shall also provide prcpellant for vernier engi,e solo
operation after sustainer engine cutoff.

L,
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3. . REQUIRENENTS: (cont) I : _. :

3.5 2.10 HELITUA BOTTLE: A hellum bottle shall be provide& -
for starts and vernier engine propellant tank press-
urizatisn and engine pneumatic control fuvnetlong,... -
Heiium w11li be stored at ambient temperabtures. ’

3.5.3 AFT SECTI(N: Tﬁe aft section shall atcaéh to the aft
end of the midsecticn and shell be Jzttisoned during .
flight. The booster thrust structure shall accommodate

engine and accessory mounting, part of rmain propellant tﬁnk, .

heliun pressurization bottles, ground servieing and
launching equipment. The sft seection shall consist
of the following in addition to the aeaociated support

eqyipmanta -
3. Booster Enginea
b. Booster Thrust Structure

3.5.3.1 BOOSTER ENGINES: The boaster englnes, with the excep-
tion of the thrst chambers, shall be rigldly mounted
, ts the booster thrust structure. The thrust chanbers- -
f shall be independently gimbal-mounted upon the aft = -
end of the booster thrust structure along the ¥-Y axis
at approximetely station 1212.0. Hydraulleaily .
operated gimbaled actuators shall be mounted to the
booster thrust structure and attached to each thrust
chaxber to provide thrust chamber displacement. The
engine actuators ghall ve offset in roll by 0.11 degree
io 08 degree in a CCY direction as viewed from alt.
Propellant line connections to the thrust chamberz - -

shall provide for flexiblliity. -

3.5.3.2 BOOSTER THRUST STRUCTURE: The booster thrust structure
ghall consist of a thrust cylinder, nacelles, and
fairing forming a single compartment to house portlons
of the propulsion, pnewnatic and sepzrztion subsystems,
Heat shields shall be provided to protect heat-critical

v

areas., . .
3.5.4 AIRFRANME INSTRUHENTATION REQUIREMENTS: The subsysten
shall contain provisions for remote monltoring of sub-
system performancc. - : .- .
{ = ~."' :‘ ::: "y . s ;:‘ . r'n
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Corivalr Division .. L
3.5.& A MEASUREMENTS: Currently 1mp1emented masurements a.nd ' -
thess measurewnents of a recurring nature are .ghown in -
Tables I and II. If implemented; instrumentation for - . -.
each measurement shall fulfill the measurement range - = -
and instrument accuracy requirements specified. . . . . -
TABIE T - - Telemetry lMeasuremsn$s . S
A : (2)- (1) - (3):
Meas. ParametQr Parzmeter ¥easurement  ¥eas..
Ro. Deser. Range Range Ace. .
AT43T  Ambient at Sustainer -50 to 550°F -50 to 55o°g £30°F - - .
] msto _?&ml p -, " y
A745T  Azb. at Sustainer Fuel =50 to 550°F »50 to 550°F  £30°F
. Pump
A81T Interpod Cblwy Cover 40 to 1000°F 40 to 1000°F :1:&8"1?
M489 V1 Clamshell Cover -0 to 1000°F 40 to 1000°F 48°® .
ASOTT  Tnl Cover to Sta 505 40 to 1000°F 40 to 1000°F, 48°p
A508T  Tnl Cover at Sta 600 40 tc 1000°F 40 to 1000°F i48°p
ASO9T Tnl Cover.st Sta 45 40 to 1000°F 40 to 1000°F #48°F
4950° Bl Gimbal Hlock 2 -2 to +10 g's -2 to +10 g's 0.6 g
A970 S Ginbal Block Z 2 to +10 g's -2 to $10'g's 0.6g
' 41970  PB Mount Radiel -30 to +30 g's -30 to 430 g's 43 g's
A3360 Adapter Top Y Tang <5 to +5 g's -5 to +5 g's .5g
A337C  Adapter Bot ¥ Tang -5 to 45 g's -5 to 45 g's 30.5 g
A3420  Aft Pod Top Y Tang -20 to +20 g's -20to +20 g's 12 g's
A3430  Aft Pod Bot Y Tang 20 to +20 g's -20 to+0g's 2 g's’
ALL80 A/P i’rbgraxmnér Kadial -30 to +30 g's -30 ta +30g's i3 g*a_
AT210  Inverter Pkg Radial  -30 to 430 g's -30 to+30g's £3g's-
Bl Pod Aft Radial ~30 to +30 g's  -30 to+30g"s +3g's

L W S

- .
O e



© Q '9\0
': :,u N
oo s

¥

#
o

o
e

GENERAL DYNAMICS . % <.

Convair Division

_3..5.2:.1' (Continued)’ o ol
Meas, Pariax;zeter o i’ar(aQuZeter
No. _ Descr, Range
A7230 131 Pod Dist Box Radial -30 to ;;30 g's
‘ ASIH-P Engine Compartment Press 0 to 15psia
ABTYP Eeat Shield delta Press -1 to +1 psid
A8TSP Heat Shield delta Press -1 to +1 psid
. ABT7E? Heat Shield delts Press -1 to +1 psid
‘33950 A/P Servo Flange Radial =30 to +30 gts
A3T " V2 Condutt Temp 4o to 1500°F
AMILT HAA PN SSOB48 AMB 0 to 500°F
ABI5T NaA P/N 550848 c:c;mp 0 to 800°F
AM16T Heat Shield Q1 Af% 40 to 1800°F
AU2TT Heat Shield QL Mid 40 to 1500°F
AMHST Heat Shield Q2 Aft 40 to 1800°F
ALUST Heat Shield Q2 Mid 40 to 1500°F
A450T Heat Shieid Q3 & 4 Aft 40 to 1800°F
AUS1T Heat Shield Q3 % & Mid 40 to 1500°F
AUS3T NAC Dr Seal Sta 1171# 40 to 1500°F
AUSHT Puel Tk Skin Q3 S 965 40 to 1200°F
ALS6T Puel Tl.cSkin Q1 8 965 40 to 1500°F
AUSTT Bl Pod Amb Sta 1050 0 to 200°F
AY59T Bl Pod Zal Sta 1050 0 to 200°F
AlG27T .2 Pod Amb Sta 1080 0 to 20C°F
AU63T B2 Pod Cal Sta 1080 0 to 200°P
AUBNT B Sec Steat” Q1 & 4 Aub 0 to 500°F

.o T2 ~
D . TR s
o

REPORT 59-002000
,PA@B 31 -

- -
-~ - L -

" (1)
Measurement
Range

e~

-30 o +30 g's 13 gls
0 to 15 psls
-1 to +1 psid ‘

-1 to +1 psid
-1 to +1 psid

-30 to 30 g's

G to 1500°F
0 to 500°%
0 to 800°F
%0 to 1800°F
40 to 1500°F
40 to 1800°F

40 to 1500°F

40 to 1800°F
4o to 1500°F
40 to 1500°P
40 to 1200°F
40 to 1200°F
0 to 200°P
0 to 200°F
0 .to 200°P
0 to 200°F

0 to 500°F

PR
v 3
.

,.""}‘). . '.;

(3)
Meae, .
kee.,

e -,
-,I

40,8 péi_

0.1 pald

0.1 psid
0.1 psid

13 g’é _

£73°%
| 425

120°F

+88°
£73°F

+88°%F -

£73°7

£88°F

+73°%9
+73°R

o 158°%
~ 458°P .

£10°F

+10°F

© $310°%

+10°F

$25°P |
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3.5.5.1 {continued) - 0 S E
$F, ¥eas. Paramrater Parapeter Measzurement Yeas,
7 ¥o.  Deser. Rsnge Renge Ace.
2% ASUST Comp V2 Fair St 1118 O to 80O°F G to 800°F . U0°F
5 . . . o
f,% 45B6T RQD . Prg Sta 1131 40 to 1500°F 40 to 1500°F  173°F
ASHTT P4 Sin Q2 & 3 Sta'963 B0 to 1600°F U0 to 1600°F  :78°F .
ASUBT LOX Tk Skm L0 Q2590  -320 to +HO°F  -320 o +UO'P :18%F -
ASHGT LOX Tk Skn LO Q4-580  -320 to +40°F =320 to +40°F :18°F - -
ASS1T LOX Tx Skn LC Q2-690 <320 to +40°F  -320  to +h0°F :18°F
, AS552T LOX Tk Skn 10 Qi-650 =320 to +40°F -320 to +40°F £18°%F - -
AGSLT B Sec Strut Q1 & 4 Comp O to 400°P 0 to BOO'F  120°P -
A655T B Sec Strut Q2 & 3 Amd O to 500°P 0 to 500°F £25°p
Q?o;% . T * . ) X
E4 A656T B Sec Strut Q2 & 3 Comp © to Z00°F 0 to 400°p $20°F
> A65TT V2 Clmshell Cve Outsd 40 %o 1500°F 40 to 1500°F  £73°F.
4 AG58? V2 Clmshell Insd Stag O to 1500°F 40 to 1500°%F  73°F
(o AGSOT V2 Clmshell Outsd Stag 50 to 1500°F 10 to 1500°F  :73°F
c_ibcf}: . . °
S AGBOT V2 Climshell Cvr Insd 40 to 1500°F  40° to 1500°F £73°F
] AT27T LOX Tk Skn Hi Q2-580 40 to 1400°F 40 to 1400°F  +68°F
= 4 A7287 LOX Tk Skn Bi Q4-590 40 to 1600 7 4O to 1600°F  278°F
i AT2ST TOX Tk Skn Hi @2-69¢ %0 to 1600°% 40 to 1600°¢  #78°P
5 3 .
. AT30T  LOX Tk Skn Hi Q2-690 40 to 1600°F 40 to 1600°F  178°p
-3 B811T Heat Shield Q1 Fud 0 to 400°F 0 to 400°F %20°F
5 AB12T Beat Shi=1d Q2 Fwd 0 to 4OO°F 0 to 400°F £20°P
AB13T Heat Shield Q3 & & Pwdé O to LOO°P 0 to 50°F - $20°F
e 11657 Ref Junct Aft Bl Pod O to 200°F O to 200°F  +10°F
¢ 71687 Ref Jwnct Tlm No. 2 O to 200°F 0 to 200°F £10°p
304' ASH3IT Amb V2 Eng Gubl Post O to SOO°F (_) to 800°F _Hhop
£ g (1) Instrumentation or Transducer Range:- : .
{2) Required Range t° bLe Measured.
(3). Accuracy of System From Poin* of Mﬂasurement fo Measuremeat
. Readout .by AGT" ’ o ) . s
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3.5.5.1 (wntimd) R N T R I
- TABLE II - Landline Heaammmta ﬁ _ '_'.'-,',j"'._' - )
Hoas. Paramster parameter Keaél ‘Reas, . 7

Ho. Dencr. Range Range . Aes.

. {None Required) PN

3.5.4.2 INPLEMENTATION:: Implementation of 1nstrumﬂntatien .
rquirements for telemetry ghall be in accordance with.
GDAL Specifications 69-01006 and 6G9-03009. Implementatiem
of instrumentation reguirements for landlines sghall be
in accordance with roguirsments of 3.19.2.-

3.5.4.3 SURSYSTEM PERFORMANCE: Telemetry and landiine - -
instrumentation cireuits and associated transdusera
shall be degigred and instailed so that normal and
abnermal operating conditicns of these circults and
transducers shall not cause anomalous performanse of
the subsystem, ... B ] .

3.6 LIFT AWD CONTROL SURFAGES DEVICES: The launch o
vehicle has no aerodynamic 1ift or control surfaces. d
The propulsion subsystem of the launch vekicle ghall - -
provide surficient thrust to 1ift the complete f£iight
vehicle. . Thrust vector directional control shall s
cbtained by means of hydraulle actuators, which shall
move the engine thrust chambers through the reguiref
angles upon signal from the autopllot or guidance

equipment. _ R

3.6.1 ROLL CONTROL: Roll control during the booster stage .
shall be obtained by meansg of differential angular
deflection of the booster and vernier engine thrust
chambers lacated in the aft section. After ataging,
the vernier thrust chambers shall control roll,

3.6.2 PITCH AND YAW CCNTROL: Lateral con%irol during the
first stage shall be obtained by the angulesr displace-
ment of two gimbaled booster thrust chambers located
in the aft section. Lateral control after staging
shall be obtained by the angular dlsplacement of 2
gimbaled sustainer thrust chamber located in the aft
section on the launch vehicle centerline. Additionsi
control shall be obtained from the vernier thrust
chambers during the first seven seconds of the. .
sustainer stage. During the verniler stage, lateral
contrcl shall be obtained from the vernier thrust
chamhera cnly ' .
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3.7.1

3.7.1.1
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subsygten shall provide stabilization and steering of
the lawnch vshicle during the one 2nd cne half stages

of flight ending with vernier engine cutoff. Control

of the launch vehlele shall be accomplished by means

of a preset programmed automatic pilot and hyﬁraalicallg
powered actuators working in conjunction with the |
guidance package. The asutopilot shsll bz capable of
trimming out disturbing effects of winds, wind shears,
and gusts by variable thrust vecter control ¥hich o
produces angular displacement of the glrbaled thrust
chamberz on the booster, sustainer, and vernier engines.

ATIOPIIOT: Design and perforaance characteristics of
the antopilot shall be in accordance with 6D/ Sube
syetem Specification 68-04000. Tne sutopiiot ehell
coneist of the following equiyﬁantx e

a.

b.

e.
d.

€.

A preaat ‘lighﬁ yragraazs?

Three rate and three displaeament gyros vhich will
asnge the rate and amownt of anguiar displaeement )
in the pﬁtch, yaw, and 011l azes- .
Elecnronie £ilter servo emnlifier packaga
acceleremeter awiteh to generate staging backup

Excitatian transfornsy

t

FLIGET PROGRAMMIER: A preset fiight programmer shail
provide signals to initiate the foilowlng cperaticns:

a,

b.

c.

RATE AND DISPLACEMENT GYRCS: -

The programmed £11ght path about ﬁhe‘bitbh axig
Sequence switching: Ineludes the following major

switching funetions: enable guldance steering, en- -

able staging, booster cutoff, sustainer cutolf, and
vernier cutoff, and sequence discrete signals to the
upper stage as specified in GD,/C Specificatlon .

KE63-0072. o
The reference charge about the roll axis

-

(Gm%} - - _ :' . o "_' ’ -_: '_ ‘.-
FLIGET CCNTRIL SEBSYSTFE Ths airhorne °light control '.v.

4



)
frwmat

W

o,
R, O «
Cardan

a7

AR
-t

- -

GENERAL DYRRMICS . 7 1777 nd

.30 - mﬂm (cmt) x N - o ',.'4.-' o _: -- _ -‘- e

L I I REPORT §9-00200¢

cw

LT . PAGE 35

Convair Division

5.7 1.7.1 RATE GYROS: Pitch, yaw, and roll rate gyros shall bo i

providod for use in sensing and damping the launch ;

vehiclefs angu;ar motimns- : "ﬁ‘f?

3.7.2.2.2 DISPLACEMERT GZROS- The dieplacement gyros ahall sensa

the angular displasement of the launch vehicle about .

the pitch, yaw, and roll axes. These gyros shall
deliver output signals proporticnal to launcls vehicle
displacementa from given reference axss.

2. Piteh: Thne pitch positior reference elemert shgll
be orlentated by means of an <lectrical signal
from the programmer, according to a predstermined
flight program, or by the guidance package, as
specified in the associated contraetar's
apecificaticn. :

. Yaw: 1ne yaw reference eiemeﬁu shall be orientated
by means of an electriecal signal “rom the guidance

packego.

¢. Roll: The roll reference element shail be orien~
fated by means of an electricai signal from the
programmer which shall be remotely set from an exe
ternal sourse {AGE).

3.7.1.2.3 SPIN MOTOR DETECTOHS: In order to verify the correct
operation of the rate and displacement gyros prior to
launch, a apin mofor monitoring capability shall be in-
corporated.

3.7.1.3 FILTER SERVO PACKAGE: The filter servo amplifier

) package contains the pitch, yaw, and roll filters and
the ten servo amplifiers and thelr assoclated eleg~ -
tronic equipment. The function of this package is %o
accept irput signals from the gyro package, filter the
signals, and provide position command signals to the
hydraulie controllers. An integrator is provided to
compensate for steady-state system errors.

3.7.1.4 EXCITATION TRANSFCRMER: The excitation transfermer.
shall transform 115 volts rms 400 ecps to 20 volts
rmg and 12 volts rms. The 20 volts rms shall be

for the excltation of sustainer feedback trang- .
ducers. The 12 volts rms shall be for the excitse
tion of booster and vernier feedback transducera, -
and the vernier bdiag signal.

-~
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1.T7.1.5 STAGING ACCELERQMETER: The staging ascelerometes -
shall provide a backup staging signal to the pro-
grammer in the event that the guidance discrets . ~ -
signal is not received and vehicle accelcration .
reaches that specified in 3.7.1.5 of the applxcablﬂ -7
addendun. . )

3.7.2  CONTROL EQUIFMENT: The flight control subsystem® .. -
shall utilize the following eguipment to exeecuts .
the command signals furnished by the autopilot. .
a. Electro-hydraulie servo yalves AN
b. Rocket engine gimnalipg actuators ;.'.

¢. Feedback transdusers. -'.. .

- . . -

d;' Hydraulle flow limiter valvea

3.7.2.1 SERVO VALVES: The servo valves ghall be cf the
electrically operated type. The valves shall be
( actuated by electrical signals received from the-
filter servo package. The flcw rates, response
times, and resonant frequencies snall be ctme
mensurate with the launch vehlele requ‘rementa
for stabilization and control.

e 3.7.2.2 ACTUATORS: The hydraulically operated actustors

A shall be mechanically connected to the rocket

%7 engine thrust chaidbers, and shall provide thrust

< .of ) . chamber deflection around the gimbal point. -
e . The actuators shall be powered and regulated by -

s the hydrauvlic servo valves., Bearing surfacesg

Py | shall be designed to minimize friction loads.
Gg‘& . .

82 3.7.2.3 FEEDBACK DEVICES: Feedback devices, or trange

o ducers, shall be attached to each hydrauvliec

N | actuator and shall provide accurate information

<83 of the actuator positions to their respective

8 _ amplifiers.

f{»j? 3.7.2.4 FLOW LIMITER VALVES: Hydraulic flow limiter

N 1 : valves shall be used in the control of the

N : booster and vernier engines. The valves shall

o 1imit the flow of hydraulic fluid in the actua-

s;;‘ tor cylinders in order to limit the thrust -

33%3’ ( oL chamber angular velocity,,

$o $” . . ° . - - “ ..

NN . _ . - ) .. - .
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e, | 3.8. GUIDANCE SUBSYSTEM: The guidance packuge (rate and

FH pulse beacons, and decoder), and an antenna assembiy.

- . shail comprise the major components of the guidance =~ ~
onf subsystem. The subsystem shall operate in conjunctiom
e with related ground station equipment to malintain "z
: 4 - closed loop control of flight trajectory. The functioa -
| ‘ of the guidance subsystem shall be to determine the :

Sy . azimuth, elevation and velocity of the vehicle and %o

K furnish pitch and yaw steering commands, and discrete

- ‘ commands to fulfill the flight objective. The sub-

B ) system design and performance shall be in accoréanea

with the following specificaticnsz ..
1. ETR Guldance - GD/C Subsystem Specificatica BT

. ‘ 69-03008 o
- h "2 WIR Guidance - GD/"‘ Subsystem Speciﬁcamcm L
o .'- ¢ ' . i . 9"’0200’; " ’
. 3.8.1 RATE BEACON The rate beacon shall be capable ef

receiving a continuous wave (Fark II, L-band (wTﬂjg"
Jod IIIG, X-band (ETR) signal and returniag
continuous wave {Mark II, S-hand; Mod 1116, X-band}
signal to the ground station. This ri closed loop -
operation shall provide the rates of change of the¢
velocity vectors as determined by means of the -
doppler shift. The rate beacon operates independently
from the pulse beacon and decoder. .

3.8.2 PULSE BEACON: The pulse beacon shall Ge capable of
receiving an X-band signal from the position tracking
radar (ground based). The received signal shall b2
demodulated, amplified and then forwarded te the
decoder. )

3.8.3 DECODER: The decoder shall be capadble of analyzing
the message received from the pulse beacon as to
message completeness and proper pulse spacing. The
message shall then be translated into pitch and yaw
steering analog signals and discrete command slgnals
vhich are used as intelligence to the autopilot,
engine relay box and the upper stage..
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3.8.4 ANTENNA ASSEMBLIY: The antenna aesembly shal; be cap&blo ;h-. o

of botn radizting rf energy tc a ground receiving )
station and receliving rf energy radiated from & -~ —
ground station. The antenna assembly for WTR (Mark II)
shall have an antenna located in each equipment pod. -
The antennz assembly for ETR (Mod IIIG) shall consist
of one anterna located in the B-2 eq;ipment-pcd. .

3.9 ARMAMENT: Not applicab..e. et R
3.10 . . PROPUESIGT: - C PR
3.10.1 GENERAL DESCRIPTION AND COMPONENTS: Taunch vehlelo

propulslon shall be attained by the use of a booster . .
engine with two thrust chambers that have & total
nominal ses level thrust of 330,000 pounds, a aus~ "~
tainer engine with a nominal sea level thrust of
57,000 pounds, and pump fed vernier engines with two
thrust chambers, that have a total nominal seaz level
thrust of approximately 1,340 pounds. Requirements
for the propuision subsystem shall be in accordancy
with GD/C Subsystem specification 69002100.

a. Booster Engines: The boester engines shall provide
the major portion of the launch vehicle initiasl
thrust as well as directional a2nd attitude control.
The thrust chambers and sssocliated accessories sﬁall
be Jettisoned as staging, X

b. Sustainer Engine: The svstainer engine shall,
provide straight line thrust during the boosier -
phage as directed by the autopilot. After
staging, the sustainer engine ghaill remain - .
attached to the launch venlcle, providing direec-
tional and attitude contrel (until sustainer
cutoff) in addition to thrust..

¢. Vernier Engines: The vernlier engines shall provide -
thrust during all phases of powered flight in
addition to attitude and fine veloclity control
over certain phases of flight, as required by
guidance. After sustainer engine cutoff, the
vernier engines shall be capable of continuing .
solo operation for a period as lcng as 25 seconds.

d. Propellants: &Engine propellants shall de liquid
oxygen in accordance with Specification hIL-P~25508
and RP-1 type fuel in accordance with Specification

L-R-25576

. "

~ . - .-
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3.10.1.1

a. Thrust chambam e .

I P “ . [y

- " - - -

FROPULSION SUBSYSTEM COMPONENTS: GD,% shall install .. ° -

the propulsion equipment to consist primarily of ths -
follouin:gs ) .

b. Propellant drive aasen-blsf 'f::&; T - e
(1). Propellant pumps ... -7 . o -
{2} Turbine and gear drive asseznb"ies
{3) Gas generated - . -
(4)  Exhsust ducting and heat exchanger
{5) Pneumatie electrical eontrol componants o
{6) Gearbox lubrication equipment - . = .
(7) Mounting strueture " . - . - T 7

¢. Electrical hydraulic controi equipment: - )

d. Hain propellant control valves - - ' v

e. High pressure flezible propellant nnea

f. Thrust cham‘ber ginmbals :?" -7 ,' :. 2

g. Liquid oxygen head suppression valve

h. Propel'lant utnization valve . -~

i. Propellant starting equipment and tanks .

Je Bafr‘.led injectors -

k. Hypergolic ignition source for booster, sustaincr,-

and vernier thrust chambers

1. Pyrctechnic ignition source for booster and
sustainer gas generatoz's

m. Engine relay box-

GD/C shall provide equiprnent for propellant su)yply and

utilization, inert gas purging, propulsion contrel,
propellant £illing and draining, and engine instrumen-

tation, as well as make provisions for the installation, )
mounting, control, and servicing of the rocket englnes, -

GD/C parts, assemblies, and surfaces having contaet
with RP-1 or LOp shall not exceed the contamination
1imits of GD/C Specilications 0-75001 and 0-75002,

as applicable. Design and performance characteristics-
of the propulsion subsystem shall be in accordance wi&;h

op/k SLbsystem. Specification 69»02 LOO. .

- ~
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- . - - R

reretarsrhoed,_A,

o

L4

A_anp/

P e v Ny W%



'

' \';g i
-

<
< 5¥og
. 3
ooyl g7

=7 - S - -

s el T T ' REPCRT 69~00200C

v -,
‘-

* GENERAL DYNAMTES - o PAOR UO .. e o

3.10.1.3

3.10.1.3.1

3.10.1.4

3.10.1.5

3°16.1.6

shall then be ducted overboard.” . . -

- Convair Division - - o C e . e ,:;;:’
3.10.1.2  EXHAUST PROVISIONS: The exhaust of the booster engims . -

gas turbine shall be passed overboard through a heat

exchanger located in a single exhaust duct. The heat - .- ;
exchanger shall be used for heating gasecus helfum for .. .. - -
main tank pressurization. The sustainer gaes turbine Cee T
exhaust shall be passed overbozrd through a single annular -

exhaust duct .surrounding the sustainer thrust chamber. . - {

. aw

FUEL PROVISIONS: Fuel shall be delivered fremthe =~ - -«
mein fuel tank to the inle%s of the booster turbopumps . =~ -
through a shuteff valve, a jettison valve, flexibie . S 1
pipe or duct sections, and a manifold. The manifold T
shall direct the fuel flow Lo forward and aft turbopump
fuel inlets. The equipment shall be mounted exterder - ..
to and aft of the fuel tank and, except for the £iil .

and drein valve located exterior to the thrust struchure,:

shall be enclosed by the propulsion section fairing = . -~ °

and thrust structure. A separate delivery line aud .

valve shall be provided to direct fuel from the tank - -

to the sustainer turbopump fuel inlet. - o

PR b
.

INERT FLUID PREFILL: The booster engine thrust chambez
fuel jackets shall be filled with an inert fluid prior e
to start to facilitate a "soft" engine thrust buildup. - - i
POWER CONTROL: The electrically activated hydraulle .
and pneumatic valves provide the control for propulsion .
start, operate and stop. The booster engines shall be .
controlled pneumatically and the sustalner englna

both pneumatically and hydraulically. The following.
launch vehicle corponents shall be actuated by the
hellum-gas-pressurized pneumatic lines: .

~ .

a. Booster liquid oxygen control valves
b, Booster fuel contrel valwes '
C. Vernier propellant control valves

IGNITION: The thrust chambers shall be ignited with
hypergolic ignition and the gas generators shall be
ignited with pyrotechnic igniters. :

LUBRICATION: Iubrication for the propulsion subsystem
shall be supplied from twc separate low piessure units,
one for the booster engines and another for the sustalner =
engine. Each low pressure lubricatlon unit shall consisé.

© primarily of a tank, positive displacement type pumpa,

and assoclated plumbing. The tanks shall supply oil to - :
0il pumps which shall discharge it to the oil Je% lines, - - -
The oil stream shall be directed at the disengaging .. ' .-
meshes of the turbopump gears and to the bearings, and. T

-
a

-
-
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3.10.i.7 OXIDIZER: The oxidizer shall be delivereﬂ frcm.the .:::“;;:

mein oxidizer tank to the inlets of the booster = % L. U

turbopumps threugh a line, shutoff valve, a 3ettleon L
disconnect valve, and a manifold. The line, the .
body of the manifold, and the flll-drain valve shali :
ve mownted externally. A separate delivery line S
ruming from a port on the retained portion. .- - -L R
of the staging disconnect valve ghmll ‘b =~ .- =~ T
provided ¢o direct oxidizer from the main
oxidizer duct to the sustainer turbopump oxidizer
inlet, . . , i SIT

3.10.1.8 DRAINAGE PROVISIONS. The major portion of nropellant
- . drainsge shall be aceomplished through the lines amd - . -

the £111 and drain valves. Additional residual I
volumes shall be drained through separate connecticns. -
All cornections shall be designed to minimize spiliage -
in the interest of personnel safety and protection of
equiprent. Frovisions shall ve made for grounding . e
the fuel and oxidizer lines to the launch vehiele . -
structure before connzeting or disconneating. -

3.10.1.9  PUMP AND DRIVE ASSEMBLY: There shall be a separebe . |- . -

pump and drive asserbly for each booster thrust

chamber and a separate pump and drive asserbly For

the sustainer engine. Each pump and drive assembly

shall consist of one oxidizer pump, one fuel pump,

and one turbine asserbly. The turbine assembly ig
connected to the pumps by & gearbox. The working-

fluid for the booster englne turbines ghall be )
supplied from & single gas generator, and the working -
fluid for the sustainer engine turbine shall be

supplied from a seperate gas generator. The pumps - -
and gas generators are parts of the propuision unita Lo
describnd in 3.10.2 and 3.10.3. ) . P

3.10.1.10 SUSTAINER FUEL DEPLETION SWITCH The sustainer f&el

. depletion switch shall be capable of shuting off the -
gustainer and vernier engines when sensing a pressure
decay 2t the sustainer engine fuel manifold in the-
absence of a normal sustainer engine shutdown by
flight csntrola . )
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gé - - 3.1852 LAUNCH MAIN UNITS The booster engines ehsil proviﬁa ,.‘:’

37 S , % the main launch thrust and shall cemsist ofs - ... ..0 .
gé; ‘ e h . Two 1ndependent1y movable thrust cha:bera _;f 'f5'f ffif.f~. N

o . Tvo turbopump assemblies, powerad by 8 cazmoa
i ! . gas generator .
| %

[ B -

B ¢. A turbine exhaust systen with mtegmz host ex- | . i
o ., <changers . N fee

; A Tousy mowmvs o om0 S
. 6. Coatwols - w7yt LL o
” The booster engines shail be designed with engime
disccennect points to permit ease of installstion anﬁ
removel., Sufficient access ghall be allowed to
faciiitate inspection and maintenan%a. )

3.10.3  SUSTAINING PROPULSIQN TAIIZS: S

( 3.10.3.1  SUSTAINER ENGINE: The sustainer engine shall be o Lo Q
’ complaete operating unit consisting ef: L N - .

a. A movable thrust charder: ‘
b. Turbopugp ageemdly

2. Gas generat§§ P : _; e .Qj‘ . _ 1
"d. Turbine exhggsﬁf L . — _ . \é
e. Cimbaled thrust mowmt . . . |
" f. Comtrols [ - L

3.10.3.2  VERNIER ENGINES: The vernler engines shall be o
complete operating unit consisting of:

———n -

a. Two independently movable, gimbaled thrust chambers, :
each mounteé¢ on its own mounting structure o ‘

b. Vaz ves, lines and fittinga

¢. Common starting eqnipmen% S :--i{_

2 - “ " -
7' . . - - - - d - - -
; ) . . ;
=1 { 4. caatxals L.
7 P - .. ° -
N~ . -t d -
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I, - - .. — - - -
¥ d : A . -
° - .
- % .
- - s
éo , s, . - S
w ® - . . -~
- .
v

Y




N
6 b

.

Tt
LB
kY3
o

e

Xy HaT

SR
1?0 B0

&

<Oy

,w
AN
e
RN Y

0

L AR Y
S
oofe

2,

e

Ry
by .
s

& ¢

2
o ¥ 8"

%

o et Y &
’ -

3.

. . GEMERAL DYNAMTCS U N tiv. . U PAGR 43 T ho

P REPORT 69-00200¢ .

3.11.1

3.11.2

3.11.3

3.11.%

3.11.5
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REQUIREMENTS : (com) LR T T

ELECTRICAL SUBSYSTEM: Design and performance cham- S
acteristics of the electrical subsystem shall be $n -

accordance with GD/C Subsystem Specification 69-0830% - T

and Specification MIL-E-25366. The electrical sub- -
system shall be capsble of supplying electrical power
to 21l lawunch vehicle subsystems except Range Safety .

Command and Telemetry which shall have independent .
pover sources. The electrlcal subsystem shall alss -~ .=
supply povwer to all auxiliary motors and relaya,. N

ELECTRICAL POYER SUPPLY: A& vehiclebornes type T e TLyT ' ‘

battery-pack shall furnish 4-¢ power for flight opera- Lo
tien as followa: . . I

1. EID 69-1600«& thru -6 -

18.3 ampere-hours minimum ‘at 26 0 to 33.0 vﬂs :'; ;‘”<' :
2. EID 69-1600-7 and on: ! )

23 O ampere hour minimum at 26.5 %o 30 0 vdc, '

Ain 1nverter chall convert the d-¢ power to 115v aca oo
400 eps for using subsystoms. = - - Lo

The electrical subgystem shall be capa‘nle of cperatim e

during prelaunch checkouts and warmups by electrical
pover provided from an external ground source. The
external power shall be routed to the launch vehiciets.
pover changeover switch through ground terminal boxes, .
umbilical cables and connectors, .

SWITCHING: A power changecver switch shall de provided
te transfer from ground to vehicle power,

EQUIPMENT INSTALLATIONS: A1l electrlcal equipmcht
shall be 1nstalled in accordance with Specificatica T
MIL-E-25366. . _ .

WIRING: Wiring shall be 1n accordance with Specifica-
tion MIL-W-8160. (See Appendix II, items 33 thru 35,
39, 42, 4h, 47, and 51; section III pages 15, 23, 4@
25, 40, 41, 42, 44, and 47; ECP T00O-53K1.)

BONDiNG: Bonding shall be in accordance with
cpecification MILwB«ﬁO&?

.
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3.11.6

3.11.7

 COMECTORS: - R
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REQUIRRMENTS:  ({Cont) = . . - ".

a. Umbilical connectors: Umbilic2l connectors shall’ .

be provided for attaching the ground powsr and
control wires. Tha connectors shall be provided
with a positive releage at or prior to launching,

b. Interface connectors; The veblcle shall contaln
all such interface connectors as msy te required
for electrical mating of the launch vehicle and
the upper stsge. Tre type and amount .‘equired
shall be in accordance with GD/C Spscifi .ation
AE63-0072. _ .

s. Equiprent connectors: The vehlele shall Eentain-

all such equipment connectors as may be required "35;. :

for electrical mating of launch vehicle equipment
and interconnecting cabling as may be required. -

The type and amount required shall be in aceorde: - .-

ance with eqguipment gpecifications. )

4. Staging connectors: Auvopilot and telemetry harne
eszes to the vooster section shall be provided with
staging disconnect connectors. The connectors

shall be capable of disconnection during booster -

staging. L :

REIAYS: Relays, capable of operating satisfactorily .
mder the launch vehicle environmental cenditions,
shall be in accordance with the requirements of
Specification MIL-1-8555 and installed in accordance
with Specification MIL-E-25366. (See Appendix ~, -
items 57, 58, 60, and 61; section III page 16,

ECP 7000-29 and 7000-42.}

BYDRAULIC SUBSYSTEM: The hydraulic subsystem shall
consist of separate z21rvorne hydraulic systems for the
bocster and sustainer-vernier engines. The hydraulis
subsystem shall provide operating pressurz %o positioca
the engine thrust chambers fur attitude and direction-
al control. Electrical signals from the auvtopilot

ghall be transmitted to the nydraulic actuator assem-_:

“51ies which will 2wpert angular displacement to the
shrust chambers about their gimbaled axes at 3 rate
end direction correspending to the signals recelved.
Tne two hydraulic systems shall have separate hydrau-
1ic pumps, fluid tanks, accumuiators, valves, filters,

hydraulic servocylinder -ssemblies (each consisting of |

actuating cylinder, ser.ovalve, and variadble reluct-

ance feedback transducer) and connecting plumbing. ..

~
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The accumulators shall augment the flow when shcrt duro‘_ :
ation high flows in excess of pump capaclties ars re~ - .
guired and shall agbsord pressurs surges. The hydrauvlis
fluid tanks, pressurized from the fuel tank gas presge - -
urization system shall ¢ompensate for leakage, fluid :
contraction or expansion, accumidator discharge, and
aressure surges in the return lines. In addition, ths
gustsinr vernier system shall also furnish hydraullig
pover for the shstainer engine hyd“aulic eontro’ packc ’

age.

shall supply the operating pressure to position the
booster thrust chambers. Four actuators shall impard
angular displacement to the thrust chambers., Ppltch and
vaw control shall be obtained by angular displacement of

=2 the thrust chambers, vhile roll control shall be obe
o tained by differentially displacing the thrust chase
LI ¢ . bers. A hydraulic pump, mounted on the turbopum

G i asgembly and powéred by the turbopump, shall supply -

fluid to the booster hydrauliec system Shrough a cheek

: : vaive and filter. The system shall be provided with

% two accurnulators and one hydraulie fluid tank. The &8.

o cumilators ané pump rundovn flow shall provide pressurs

F : to maintain the thrust chamber gimbal angle at null poo .
. sition during the staging sequence., .

ﬁ?i\ 3.12.2 SUSTAINER-VERNIER HYDRAUVLIC SYSTEM: The sustainer-

¢ 7y vernier hydraulic system shall supply the operatiag

S % pressure to position the vernier thrust chambers and
2.8 the sustainer “.rust chamber. Six actuztors shall ime
el ’ pert angular displacement to the thrust chambers. The
RS actuating cylinders for the sustainer thrust chamber

B ghall hold the chamber stationary during booster phaze

5 oy . and shall impart angular dispiacement to the thrust

%o p1 chamber during the sustalner pnase for piten and yaw
% : econtrol. The actuating cylinders for the vernier

c 0% thrust chambers shall hold these chambers lockex im
5 , piteb and yaw but free in roll during the booster .
,gjg’ phase; free them for piteh, yaw, and roll control for -
C, the first 6.7 seconds of sustainer phase, thei. lock

them so that they are free for roll control only for the
remainder of the gustainer phase. During the vernler
phase, the vernier actuating cjylinders shall impart ane,
gular digplacement to the thrust chambers for pitch,
yaw, and roll conurol. i
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3.12.1 BOOSTER HYDRAULIC SYSTEM: The booster hydraulic syatem .
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& 4 3.12.2 SUSTAINER-VERNIER HYDRAULIC SYSTEM:  (Cont)}

N . s _é

j';‘ During sustalner engine firing, a hydraullc pump
;Egé geared to the sustalner turbopump, shall supply
wﬁgf fluid power to the sustalner-vernier hydraulic

%iér T system. After sustalner engine cutoff, fluld power
L% ; shall be dellvered to the vernler actuators by means

of accumulators and pump rundown flow. In additior,
hydraulic pressure shall be provided to the sustainer

.4‘< 0
s K
X 3 A
h2d T

i 4 engine hydraulic control package for the actuation
%% %o of the propellant utilization, head suppression and
5%%3 . gas generator valves,

3} 3.12.3 HYDRAULIC SYSTEM REQUIREMENTS: The hydraulic sub-
é system and equipment shall be in accordance with
5% Specification MIL-H-25475. Hydraulic fluid used by

the subsystem shall be in accordance with Specifi-

Ty
O’{ o

e cation MIL-H-5606. The hydraulic subsystem shall
e not exceed the contamination 1limits of GD/C Specirfi-
cation 0~75069. Design and performance character-
g istics shall be in accordance with GD/C Subsystem
Specification 69-08509, (See Appendix II, section

IIT page 32.)
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2 3.13 PNEUMATIC SUBSYSTEM: The subsystem shall recelve,

& store and distribute helium to the propellant tanks,

ﬁ‘g’ for englne contrels and for booster separation,

5 3.13.1 PROPELLANT TANK PRESSUKIZATION: The fuel tank pres-

s . surization subsystem shall provide helium at a pressure

Lng— between 60.0 and 67.C psi to the fuel tank during

i%ij« flight prior to booster staging. The oxidizer tank

A | pressurization subsystem shall provide helium at a

&i; pressure between 28.5 and 31.0 psi to the oxidizer

U; 4 tank prior to bocster staging. Each of these subsystems
. shall include & relilef valve,

3.13.1.1 HELIUM STORAGE BOTTLES: <S1x titanlum spheres capable
of storing cold helium at 3000 psi nominal shall pro-
vide helium to the regulators during flignht. A motor
operated shut-off valve shall be provided in the
heliur storaze lines to isclate the storage spheres
from the regulators until use of stored helium 1s
required. The storsd helium shall be routed through
a heat exchanger prior to pressure reguiation.

Pl
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3.13.1.2

3.13.1.3

3.13.2

3¢13~3

3.13.4

391“
3.14.1

3.14.2

3.16

Ivision e

BOIL-OFF VALVE: £ pressure relleving valve (boill-off
valve) shall be provided on the liquid oxygen tank
primarily to relleve excess boll~off during tanking.

INTERFACES: Pressurlzatlion for the hydraulic fluid
tanks and the lube oll tanks shall be provided by the
fuel tank pressurization subsystenm.

ENGINE CONTROLS PNEUMATICS: A single tivanium sphere
storlng helium st 3000 psi nominal at amblent temp=-
erature shall supply helium to the Integrated start
system regulator sustainer engine, liquid oxygen
reference regulator and the booster pneumstic control
regulator, This portion of the subsystem shall be
independent of the propellant tank supply subsystem.

SEPARATION SUBSYSTEM PNEUMATIC SUPPLY: A single sphere,
mounted in the booster section and independent of the
propellant tank supply shall supply pressure to the
separation subsystem. This gphere shall be initislly
charged to 3000 psi nominal.

PNEUM.TIC SYSTEM REQUIREMENTS: The pneumatic subsystem
shall conform to MIL-P-5518 and GD/C Specifications
69~08000 and 69-00160. Those portions of the -pneumatic
subsystem having contact with pressurization gases
shall not exceed the contamination limits of GD/C
Specification 0-75035 as implemented by the contami-~
nation tests of GD/C Specification 69-00160. (See
Appendix II, Item 15, 18 through 23, Section II, Pages
11 and 12.)

ENVIRONMENTAL PROTECTION EQUIPMENT:

LJR CONDITIONING: The equipment pods and forward
section adapter shall have ducts to provide for air
conditiocning from a ground soirce prior to launch.

ENGINE RADIATION SHIELDS: Engine heat shilelds shkall
protect varicus areas of the iaunch vehlcle from

heat radiated dy engine exhausts,

TAUNCHING SUBSYSTEM¢

LAUNCHING: The launch vehlcle 1s self lsunching
vhen the proper conditions a—e present. Ground

based equipment shall be required to meet these
cenditions and to provide the engine start signal.

PROPELLANT CONTROLS:

.
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£ ' 3.6.1  PROPELIANT UTILIZATION SUBSYSTEM: The Acoustica jro~

;wQ pellant utilization system senzes the propellant ro- - -

s, maining at 6 positions in both the LOX sné fuel tanks v

SR during flight. At each position, an error signal is

2 g generated to position the rropellant uwtilization valve

e located in the fuel line to the sustainer engine. Ry

i this means, the sustainer engine burning mixture ratie .. .

e is adjusted to correct the unbalance of the propellants -~

Y in the tank with the objective of achieving simultan- -

é°i eous depletion of both propellants about a8 predeterw
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mined empty reference in accordance with GD/C Specifi- o
cation §9-0%007. o S L

PROPELLANT LOADIIRG CONTROL EQUIPMENT: Propellant losd-
ing control equipient ghall be provided to insure that
a maximm velume of propeliants is provided to the two
main tanks during vehicle tanking commensurate with. .
minimum uliage requirements. At engine start, the ull.’
age shall be not less than 27 cu. ft. for the fuel tank
and not less than 35 cu. ft. for the L0, tank. (At the
termination of propellant tanking under®phase I cefi~
ditions, the ullage is approximately 20 cu. ft. for the
fuel tank and approximately 21 cu., ft. for the ngr .
tank.) The propellant 1oading control criteria oo
gross tanking shall be 1345 cu, ft. 0.3 percent of ‘fuel,
and 2485 cu. ft. * 0.4 percent L. : .

Electronic circultry shall supply termination signals
for repid loading and fine loading of fuel and liguid
oxygen, as well as topping for lilquid oxygen. fThe
equipment shall consist of four fuel level transducers
in the top of the fuel tank, four duval element i1iquid
oxygen level transducers located In the top of the
14quid oxygen tank, and cabling., The transducer shall
provide loading data teo ground-based loading eguipment. -

STAGING SUBSYSTEM: The Jjettisonable aft section shall
be securely locked to the main body of the vehicle by
s separation mechanism which will release the jettison
section for separation, via the Jettison tracks, at
staging. Design and performance characteristica of
the staging subsystem shall be in acccrdance with Gﬁye
Subsystem Specification 27-03540. -

RANGE SAFETY SUBSYSTEM: The airborne portion of the
range safety equipment shall be installed to provide;

- a. Vehicle destruction

b. Manual fuel cutoff for all engines (MFCO){ ETRonly). - -

- ot

o~
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’ﬁ'”;‘%ﬂ 3.18 RANGE SAFETY SUBSYSTEM: (Cont)

Y kel

E«zﬁ c. Automatic fuei cutofl for the sustainer and

e booster engines only (AFCO)(ETR only)

]

%égj The design and performance characteristics (including
r

i3
Ty
NS

proper sequence for the above functions) of the range
safety subsystem shall be in accordance with GD/C
Subsystem Specification 69-03000 and Range Safety

2]
ho?
Gy

Command Recelver Kit Specification 69-00179 (where
; applicable).
;4 3.19 INSTRUMENTATION
3.19.1 TELEMETRY SUBSYSTEM: The telemetry subsystem shall

O provide for the transmission of flight data to a
W ground receiving station. The subsystem shall be in
e : sccordance with Specification MIL-E-25366 and with
gl GD/C Subsystem Specification 69-01006 for the 1 trens-
N mitter configuration, and GD/C Subsystem Specification
Bk 69-01009 for the 2 transmitter configuratisn. Flight
S data from the instrumentation voltage pickoffs and
o transducers of the functional subsystem shall be

FE provided as inputs to the transmitter(s). The trans-
ﬁ% mitters shall condition the inputs and shall transmit
égf% the signal on an rf carrier through the power divider
B and to the antenna assembly., The transmission shall
oy be of the PAM/FM/FM type. '
>y
o ] 19.2  LANDLINE MEASUREMENTS: The launch vehicle shal’ be
N provided with landline instrumentation for the trans-
?ﬁ;j mission of preflight data to ground recorders and
o, - 3 monitors. The landline measurement numbers and para-~
PR meters shall be as listed in GD/C Report GD/C~BHMO4-004.
¢ 51

J'” 3.20 HANDLING AND SERVICING PROVISICNS:
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Provisions necessary for handling ana .;::-_. e
shall be incorporated in the desiga of - . .

all launech vehlcles., Any provisions for handiing ~ .
shall be of a removable type or & type that will . -

not have an undue adverse effect upon the laxmer = .

vehicle's

flight characteristica. An assembled . -

launch vehicle or section shall have devices to . .- .
enable handling equipment to be used in the transe - .-’
fer or placement of the launch vehicle or section. - .
Proper points for the applicztlion of supporting

loads shall be indicated if damage san ocoeur

through misapplication of such loads, Adequato -
exterior marking shall indicate launch vehisls
centerline and axis ss a measuring and leveling

gid. The

principal method of adjusting for sush

items as launch vehicle leveling ané center of - . -
gravity corrections 1s & portion of growmnd supe -
port and shall be accomplished by adjustmant of

the aupport 1inkegs.

3.20.2 GROUND: Provisions and eqnipment associated with
the aerospace ground equipment, including design
philosophy related o but not & physical part of
the launch vehicle, shall be as specified in tho-

contract.

3.21 PRELAUNCH READINESS AND CHECKCOUT? PRGVISIQRS:-{*

3.21.1 ERECTION:

The launch vehicle shall be capablc

of beling transported by the handling trailer
to the iauncher instaliation for erectica, .

checkout,

3.21.2 CHECXOUT:

gervicing, countdown and launch.

All subsystems shall be capable of operation

during prelsunch checkouts using electricsl, hydraulie
and pneumatic power furnished by external ground _

sources.

Electrical signals shall be transmitted

through umbilicals to control and monitoring panels -
located on the grownd. Checkout shall be conducied
by use ef the aerospace ground equipment..
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4.3.2

4.4
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QuALTTY ASSTRANCE Pamsm:v:sz B P

CLASSIFICATION CF TESTS: Inspection and testirg of
the launch vehlcie shall be classifled as acceptanco..:
tests. Thils specification does not meke provisions

PRI

- . .-
e > -

for preproduction tests, production acceptance test . ;5,; B

and periodi¢ revaiuvation test. When sueh tests are - S
required, as ouftlined in the unified test pian, .they - -- _ . -
shall be conducted as specified in the compenent o T L
equipment specifications. . .

ACCEFTANCE TESTS: Acceptance tests shall consiat o .
of individual tegta. . .. | L R

LDIVIDUAL TESTS: Each lsunch vehicle shall be sibe -
Jected to the following tests as described in & &, :
"Test lethods" of this specificatien, . A -

-

a. Examinetion of produst C Seé &.4{1'

b: Acceptance test plan :. ' '_- See &.ﬁ.?

c. _ﬁeishk o “ . o See £.§,3

d. Electromagnetic Interference COntrol See 4 @ R
TESY CONDITIGS: '

ATHOSPHERIC CONDITIONS: Unless otherwise specified .
herein, all tests required by this specification N !
shall be gerforned at an atmospheric preasurs of
between 28 and 32 inches of mercury, a temperature

of between plus 60°% and plus 95°F, and a relative
humidity of not more than 90 percent. Where tests

are performed with ztrospheric conditions substan-
tially different frcm the specifled values, propsae’
2llowance for changes in instrumert readings shall

be made to corpensate for the deviation from the
specified conditiong. .

TEST METﬂﬁnss

EXAHINATION C¥ PRODUCT: The launch vehicle shall bo -
examined visuzlly end manually for compliance with
3.1 prior to any other tests to determine that the
launch vehicle meets the requirements of workmanship,
identification, rerking, finish, dimensional requireo
rents and cleanliness. ) L

. . Convalr Division .' A T Y o i e
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QUALITY ASSURANCE FROVISIONS: {cont)

ACCEPTAXCE TEST PLAN: The launch vehicle shall be
tested in accordance with GD/C Test Specification
69-92100 as implemented by the GD/C Composite Test
Procedure 69-92090 when assigned to WTR. The lsunch
vehicle shali be tested in accoréance with GD/C Test
Specification 69-92101 as implemented by GD/C Composite
Test Procedure €9-92091 for all ETR launch vehicles.

WEIGHT: The launch vehicle total welight shall be
checked to determine compliance with the reguire-
ments of the applicable addendum,

EIECTROMAGNETIC INTERFERENCE CONTROL (EMI); The
lsunch vekricle shall be tested in accordance with
the EMI requirements of Specification MIL-E-6051
as implemented by GD/C EMI Control Plan ZZX-53-005.
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CLTANING: CIeaning shall be accomplished in sccordonée - .
witn Specification MIL-P-116 process c-1. o

DRVING: Drying shall be acecmplished 1n accorﬁance with
Speeirication MIL-P-116, process DB,

PRESERVATION AND PACKAGING: TUaless othe*wise apecified
by the procuring activivy, preservation and packaging
sxall be in accordance with Specification MIL-P-116,

to meet requirementvs fer lavel C as specified in .-
FED-STD-102, with ths exceptlion of the vernier angia&
assemblies which shall be preserved and packeged in -
accordance with SBAMA Instruction SM-GS-R»ISO. .o

PACYING: Packing shall be accompilshed to meet require-~.' .

merts 6f level C as specified in FED-STD-102,

STPARATION FOR STORAGE: For vehicies contractually .
covered Tor 30 day indoor storage, the following pro« .
ceduree shall applg. ;

ATRFRMB: .- - .. %

DRAINS, FITTINGS AND VALVES: All exterior drains, fit-
tirzs, valves and other openings shall be closed using
uritrreaded polyethylene plugs or caps, which shall be -
secured in place with tape conforming to Specification

PPP-T-0060. Areas where covers have bteen removed t6
facilitate storage maintenance and all other irregular
openings shall be covered with golyethylene gheet cone
forming to Specification MIL-P-3803, whick shall be se-
cured in place with tape conforming to Specification.

-

PPP-T-0060, Tape shall be applied to permlt alr clirculs-

tion under covered arean,

-

DOOKS: All doors shall be secured in place with attach-
ing devices provided. . . 4 i

ELZCTRICAL CONNECTORS AND RECEPTACLES: Unthreaded
polyethylene caps shall be placed over connectors and
receptacles and shall be secured in place with tape
conforming to Specification PPP-T-0060.
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EXTERIOR SURFACES:
shall be cleaned in accordance with the requirements of
Specification MIL-P-116, process C-1, and dried 12 ag-. . - .
cordance with process D-4 to remove allccorrosicn, and.
dust accumulation. All preservation coatings removeﬁ

during the cleaning process shall be replaeeﬂ. K ~. -a:'~-n

A

HYDRAULIC SYSTEM: The following shall be accompliaheﬂ
on the hyﬂraulic system before placing vehicle in ats-

- -

reuuirements of GQ/C Specification 0-75069.

Check for external leakage and provide ccrre.t!ve'
action if leakage 1s observed., R

Remove all prneumatic charge rrcm accumulatora an&
fiuld tonks. . .

Retein 2% pints of £luid ullage in the airborne
hsdraulic fiuiﬁ tank, .

PROPELLANT TANKS (INTERIOR) Tanks cleaned to meet

d.

requirements specified in section 3 shall be purged . .

with nitrogen conforming to Speaification MIL-P-27801.
The dew point of the tanks shall not exceed plus 30
degrees F. Liquid oxygen tank pressurization for storage
of vehicle shall be 2 to 5 psig; and fuel tank pressuri-
zation shall be 8 %o 11 psig. Nitrogen for pressuriza-
tion shall conform to Specification MIL~P-27 1,

THRUST CHAMBER ACTUATING CYLINDER (BOOSTER, SUSTAINER
AND VERNIER)$ o

PISTON RODz -~ - R
Exposed portion of rod ghall be cleaned in accord~

a.
ance with Specification MIL-P-116, process C-1, and
a light coat o1 preservative 1liquid conforming to
Specification MIL-H-5083 shall be applied. ) .

b. Preserved area of rod shall be wrapped with barrie?
material conforming to Specification MIL-B-121,
grade A, which shall be secured in p4ace ulith tape :
confomlng to Specification PPP-T-0050

_ REPORT 69-00200¢. % "7 .~
qimAL Dmwge. T F L PAGR g Lol
Convair Division'u e S T S TR

T Y
.=

.
LI

Verify that hydrautic fluid 1n the system conforms to o

-
PR ORI 41 -

A1l exterlor surraées of the vehiéle' :;“,
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5.5.5

5.5.6

5.6

5.7
5.7.1

5.7.2
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a. Thrust nozzle openings of booster, sustainpr and -
vernier engines shall be secured with protective — '; B

caPs. Desiceant placed in area provided 1n,cap C -
shall conform te Specification MIL-D-3468. . T

b. Yovement of the thrust chamber (booster and puse
tainer engines) shall be eliminated by installatimm
of locking and securing devices provided. Tae :
vernier engines thrust chamber shall be secured - -
to prevent free movement using tape conform&ng ] .
to Specification ??P4T~0050° . - §

SIQUID OXYGEW FILL AND DRAIN DUCT PRESSURIZATIOH: .

The 111 and drain duet pressure shall be raised ard-
maintained above atmospheric pressure. Nitrogen used -
for pressurization shall conform ¢to Sjp2cification - PR
MIL-P-27401. Only 1liquid oxygen compatible tubing ox -

heose shall be used Quring pressurizaticn.

e

CANISTERS: Canister shall de purged to the appropﬂiate
pressure ard vacuum values for each canister, using .
nitrogen conforming to Specification MIL-R-5011,

After purging, canistersshall be pressurized to tho
appropriate psig value and leak tested.

MARKING: Interior and exterior containers ghall be -
marked in accordance with MIL-STD-~129. This shall de i
interpreted to include all precautionary and gpeclal

markings as applicable. .

SPECTAL HANOLING, LOADING TECHNIQUES AND DEVICES?

ATR TRANSPORTATION: Transportation of the vehicle by
air is limited to a C-133B type aircraft. Launch
vehicle alr frame pressurization shall be in accord=-

ance with Technical Order 21-SMO5D-2J-2-9. . . . .~ %

SURFACE TRAINSPCRTATION: Transportation of the vehicle

shall be in accordance with requirements of Technical

Order 21-81A5D-27-2-6, When transporting the unit via

any public thoro. hfare, tke utilization of materisal, .
equipment ard verscnnel shall be in accordance with '
the provisions >f lecal, state or 1nter3tate highway {
transportation regulationa. .

.....
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6. _ KOTES:
6.1 INTENDED USE: This specification is intended to be .

used s the contract document which deseribes the
launch vehicle and assceizted kits supplied under
the terms of the contract.

6.2 DEFINITIONS:

6.2.1 LAUKCH VEHICLE: Use of the term "launch vehicie"
shall be intended to mean the Atlas Standard Lsunch
Vehicle (SLV-3) as depicted on GD/C Drawing £3-00001,
exclusive of the Agena upper stage and payload.

6.2.2 BASIC LAUNCH VEHICIE: Use of the term "basic launch
vehicle” shall be intended to mesn the basic booster
as deplcted in GD/C Speeification 69-00160, exclusive
of the mission peculiar kits.

6.3 COORDINATE AXIS SYSTEMS AND 5IGN CONVENTIONS: Coordinate
axis systems and sign cenventions used by various design

groups in reports and drawings at General Dynamics/Convair,
are as followss

COOADINATE AZX3 SISTEVS AKD 8IGK CONVENIIOG

£xla Bo,
1. Trajsctorics N
2. Asrodynanic Coofficients (SLV Acrophysics)
3o horodynscic Coofficlents {Ceataur Aerobeliistics)
4. Themodynamic Analyses (Contaur Therzodymaniss)
5+ Autopilot, GE-BiG Steoring Commands,
Onboard Instnumantation
6. Dasign (Structures Srougs)
7. Stroep Acalyszes (Strcss Groups)
8, Dyvaale Acalyses (Dyzarics Croup
9. Veight Surcaries (Weighto Crougs
tate: 2,3,9 Do not dofine positive pitch, yav
Segative X Axis for 2

end roll,
l/ -
< T
;::i::vo Boi.ll for 1,4,5,&.{7 .
cative 2011 for 6 >
Positive £t kg DTN
Jov X N ,
#ozativs T Axia for 2','3\-\0

i/
iosative Piteh {X) Axi
Positive Piich sy Tt f0F Jikr5,6,7
Fagative itos for &,5,6,7,8

Positive Zeta axis for )
Positive T Axds for 3,6,7,9
Kogative Yov (Y) axis for 4,5
Yositive 2 Axis for 2
Fugative Z Axis for 8
Povitive Yaw ixis for 1,4,7
Focative Yaw Axis for 4,5
Pooitive XL &xis for %

Positive Roll (2) Axts for 4,
Sapative Z Axis for 3,6,7,9
Positive X Ax3s for 8
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APPENDIX I

See appliicable addendum for eguipment list.
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APPENDIX IIX-% C e - .

DEVIATIOHS

The following devistions, collected in GD/C
Report 69-00033, shall form a part of this
specification.
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1 HIL-C-50150 g
3 mn.saesa -
5 MILD-50283
5 sm,-nosoessl‘
6 MIL-D-50283 "‘_ o SR
7 MIL-Desoeid - L
| 8 MIL-D-50283 - .00
) 10 nn-_sagosggm., ,
‘ 11 MIL-B-50878 - - [ -
12 MIL-B-50878 . ... -.
. 13 }@3»508?&(153 .
b wmepessaB U
15  MIL-F-55283 - S

et
o

H;I»?-SSI@
MIL-P-55183

o
N

o

O

L
és’%‘?f‘ 26 mi-p-ssiés

g,ﬂ | 21 MIL-P-55183

i - | 22 MIL-P~5518B

;f“ | | . 23  MIL-P-5518B

3{ o | 27 MIL-P-6858A

g - 28 MIL-Y-68588 °
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=35 o ' 77 MIL-H-25475

Ve, - .
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83  AFEM Exhibit 58-20

g%i (' L 86 AFBM Exhibit 58-20A .~ ".'
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ééggé " Doswment - Yotas ‘ )
90 | ARDCH 801 _ : _ ,
@ mwmeats T T LT ‘i
2 . ARDCH 80-1 . o S g
93 mm &)-1 o - ]
q7 - Design Standardizatica - .
104 7-002085 LT T
109 Coepere L T T

DCN 134R3 MIL-E-81808
NIL-E-81898"

Section III,

01’ -2’ 81)6 °3

AFEM ExhibAE - -

Effective EID 69»1690»1
thru 8

Effective EID 69-1600°l,

-2, and -3, EID 69- 16&9

Page 9 58»20&

Seetion ITI, mley-ssiaa T : : ’

Page 11 _ ) R s

Section III, MIL-P-55183 a ,

Page 12 : N
: . - 4

Section IIT, MIL-B-8T75A

Page 13 - L .

Sectlon III, MIL-W-8160D . -

Section III, MIL-M-B8555 ° = ;

Page 16 . o . :

Section IIT, MITL-I-26600 . ) ’

Pago 18 . - .- R

Section III, MIL-I-26600 .-, .- . .

Page 20 .0 -, . . ... T

Section m,' D onmLew-861LT - SR

Page 2. - ,';j".ﬁ_fuf A B .
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APPENDIX II-A ~DEVIATI (313 _5-; b -7-

Iten Document o
Section III, MIL-9-8160D . -. - . T ..o
Page 23 C e T
Section ITT, - . MIL-H-B160p .. - - " UL .7
Page &% | L. .- - S
Section IIT, MIL-W-8160D C
Page 25 ’ o, - ) : h. . . : ‘.. '.4.;
Section ITT, =~ MIL-E-818%8 '~ ~ - . i i
Page 27 R U : :
Section IIT, WL-B-B188B . .. .-l
Page 28 .- . I - =L
Sectisn III, HIL-B-81883 | - N
Page 29 . e

Section III, MIL-Y-8613 - : :
Page 30 TR NP :
Section III, MIT-S-50508{1) . . -
Page 3 .
Section ITI, MIL-H-25475 -~ . -

Page 32 - - o

Section IIT,  MIL-W-6858B .- - ‘
Page 3% _ T C

Seetion III, MIL-¥-68568 ]
Page 35 - . .-

Section III, MIL-Y-6858B -
Page.36 - .

Section ITI, " MIL-Y-8160D :
Page 40 . L

Section III, MIL-W-8150D ‘
- Page 41 - ol L

‘ Section III, MIL-4-8160D-

Page 42 .
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GENERAL DYNAMICS

Item

Section III,
Page 44 ;

‘Section 111,

Page 45

Section III,
Page 46

Section III,
Page 47

Section IIIX,
Page 48

Section III,
Page 50

Section III,
Pgge 51

ECP 7000-2GR2

ECP T000-30R1

ECP 7000-32R1
ECP 7000-33R1
ECP 7000-34

ECP 7000-~35
ECP 7000-38R1
ECP 7000-39
ECP 7000-40
ECP 7000-41

ECP 7000-42R1

_Convair Division _
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APFENDIX II-A - DEVIATIORS

Document

MIL-¥-8160D

AFBM Exnibit
58-204

GD/% Specification

69-002022
MIL-W-8160D

MIL-I-26600.
MIL-W-6858B
MIL-W-8160D

MIL-M-8555

MIL-E-25366

MIL-I-26000
MIL-I-26600
MIL-I-26600

MIL-I-26600

MIL-M-25047A(1)

MIL-F-T179A

MIL-M-25047A(1) -

MIL-I-26600
MIL-M-8555.

Notes

EID 69-1600-1 ti:ru -13,-15%
€9-16106-1, -2
69-1620-1 thru -12
69-~1640-1 thru ~11,

-18, -27, «37
69-1650-1 thru -11.

“18: ‘27: “37
69-1690-1 thru -11,

-18, -27, -37

EID 69-0071-1,-2, and -3

EID 69-1600-1, -2 and -3

RGP, (¥

L2

. W\;)G/WA_AA_ a

-,
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GENERAL DYNAMICS

Item
ECP 7000-43

ECP T000-44
ECP 700G-44R1

ECF 7000-45
ECP 7000-47R1

ECP 7000-48

ECP 7000-53
ECP 7000-56
ECP 7000-61
ECP 7000-64
ECP 7000-65
ECP 7000-68R1

ECP T000-69

7 ECP 7000-70

ECP 7000-T71

- - Convair Divisien

APPENDIX II-A~DEVIATIONS

REPORT €9-00200C
PAGE 64

. Locumant

MIL-E-8189B
MIL-I-8500B
MIL-I-8500B

MIL-S-66444
MIL-E-8189B
MIL-E-5400D

MIL-W-8160D
MIL-E-B8189B(ASG)
MIL-I-26600
MIL-I-26600
MIL-I-26600
MIL-M-8555

MIL-E-8189B

MIL-E-8189B(ASG)
MIL-M-25047A

Notes

b

69-1600-9, -15 and on 6
69-1610-1 and on
69-1620-14 and on
£9-1640-13 thru -2€, g
-2¢ and on
69-1650-13 thru -26, -28
and on
69-1690-13 thru -26,
-28 and on
66-1660-1, -7, -10 and on

EID 69-1690-1, -2 and -3

EID 69-1640-1 thru -12 and
69-1600-1 thru -12

¢}

R

é

Em 69"169:"1’ "2, ‘3;"30

EID 69-1600-1 thru -13,-15
69-1610-1, -2
69-1670~1 thru -12
69-1640-1 thru -11,

“18:‘279’37
69-1650-1 thru -11,
-18,-27,-37
69-1690-1 thru -11,
“181’27:‘37

EID 69-1690-1 thru -10, (
-18, -27 ¥

EID 69-1600-1 thru -3 :

.
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GENERAL DYRAMICS

Convair Division

Item

ECP 7000-75
ECP 7000-78
ECP 7000-81

ECP 7000-82
ECP 7000-83
ECF 7000-84

ECP 7000-85

REPORT 65-00200C
PAGE 65

APPENDIX IT-A-DEVIATIONS

Document
MIL-E-8189B
MIL-1-26600

MIL-I-26600(2)

MIL-B-5087A(ASG) (1)
" MIL-I-26600

MIL-I-26600

MIL-I-26600

Notes

EI! 69-1690-4 and on

EID 69"1600-8, "9, -103
-12 and on

EID 69-1600-7 thru -39
69-1690-18, -19, -20,-30

EID 69-1600-13 and on

LA

TN
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oA,
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T | GENERAL DYNAMICS
};: 51 . Convalr Division
=y APPENDIX II-B
3 The following deviations, collected in Report
GDA-CHAG4-022, shall form a part of this gpecifi-
s 522 cation for equipment desigred or produced under
7 Contraet AFOH(695)-710 and for other effectivities
;-ﬁfeéif as noted herein,
£ g 3 Item Document
H 1 MIL-STD-14
2 o4 2 MIL-STD~1A
Lo 3 MIL-STD-25
i i ¥IL-STD-2B
;«g»;}i 5 MIL-HDBK 5
g;;i‘ 6 MIL-STD-8R
PR g MIL-STD~EB
5 . MIL-STD-104
ik 9 MIL-STD-128
e 10 MIL-STD=15-1
o¢ ;°
L 11 JAN=STD-19
23! 12 MIL-T-27B
. 13 MIL-STD-34
o 14 MIL-STD=106
o 15 JIL-STD-107A
4%] 16 MIL~HDBK 131
R | 17 ANA-BUL-143d(1)
3o 19 MIL-T-152B(1)
S 20 MIL~ST D17
s 21 MIL-STD-248A(1)
PR ¢
;- 22 MIL~STD-248A(1)
23 MIL-STD-252
25 MIL-STD-2754
26 MIL-STH-275A
27 MIL-STD=-2754
28 QQ~-N-290
29 ANA Bulletin 391a(l)
33 ANA Bulletin 445
34.1, 35 MIL~STD-454
39 USAF Bulletin 527

b
¥
P

-
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APPENDIX II-B

Document

REFORT 69-00200C

PAGE 67

{Cont)

USAF Bulletin 527

.QQ-§-571D

MI1-STD-68T
MIL=STD-7Q1C
MIL-STD=B26

MIL-STD-831
MIL-3-866C(1)
MIL-3TD=1241
MIL-STD=-1247
MIL-STD-1247

MIL-S-4040C
MI1~S-B040C
KIL-S-4040C
MIL-S-40kLoC
MIL-S-40k4OC

MIL-s-4040C
MIL-3-4040C

MIL~E-4582C (ASG)

MIL-C-5015D

MIL-B-5028B (ASG)
MIL-B-5023B (ASG)

MIL~-B~5087A
MIL-B-50874
MIL-B-508T7A

MIL-B-BOBTA%

MIL-8-50 9A§

MIL-B-5087A(1
MIL-E-5400D
MIL-E-5400D
MIL-E~S5400D

ASG
ASG
ASG

MIL-E-5400D
MTL-E~5400D

ASG
ASG

MIL-E-54C0D(ASG

MIL-E~S5400D(ASG
MIL-E-5400D{ASG

MIL~E-5400D(ASG

MIL-E-5400D

MIL~E-5400D
MIL-E-5400D

MIL-E-5400D§ASG

ASG

ASG
ASG
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GENERAL DYNAMICS

Convair Division

Item

88
89

91
g2

93

97

99
100
101
102
103

105
106
107
108
109

110
112
113
114
115

116
11
i1
113
120

121
122
123
124
125

REPORT 69-00200C
PAGE 68

APPENDIX II-B  (Cont)

Document,

MIL-E-S5400D{ASG
MIL-F-5400D{ASG
MIL- -5400D(ASG
MIL~E-5400D(ASG
MIL~2-5400D{ASG)

MIL-E-5400D(ASG
M¥IL-E-5400D{ASG
MIL-E-5400D({ASG
MIL-E-5400D(ASG
MIL-E-5400D(ASG

MIL-E-5400D{ASG
MIL-E-5400D(ASG
MIL-E-SH00D(ASG
MIL-H~-5440D
MIL~-D~5480D

MIL~C~55038B
HIL-C~55038
MIL-C-5503B é
MIL-C-5503B
MII~-C~55038B

MIL-C-5503B
MIL-F-550641
MIL-F-5509A(6
MIL~-F=55094(€
MIL-F-5509A (6
MIL~F-5500A(6
MIL-F-55094(6
MIL~-F-5500A(6
MIL-F-5509A(6
MIL-F-55004(6

MIL-F-5509A(5
MIL-F-5509A(6
MIL-F~550GA(6
MIL-F-55094 6;

MIL~-F~55004(6
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GENERAL DYNAMICS
Convair Division

APPENDIX II-B  ({Cont)

Item Document

126 MIL-P-5514B({ASG
12 MIL~-P-5514B(ASG
12 MIL-P-5514R({ASG
129 HIL-P-551#BSASG
130 MIL-P-551TB(ASG)
131 MIL-P-5518¢C

132 MIL-P-5518C

133 MIL-P-5518C

134 MIL~P~5513C

135 MIL-P-5518¢C

136 MIL~P-5518C

13 MIL~P~5518¢C

13 MIL-P-5518C

139 MIL-P-5518¢C

140 MIL-P~5518C

141 MIL~-P-5518C

142 MIL-P-5518¢C

143 MIL-P-5518C

144 MIL-P~5518C

145 MIL-P-5518C

146 MIL~P-5518C

14 MIL-P-5518C

14 MIL-P-5518C

149 MIL~P-5518C

150 MIL-P-5518¢C

151 MIL-P-5518C

12& MIL~P~5518C

1 MIL-P-5518C

155 MIL-P~5518¢

156 MIL-P-5518C

157 MIL-P-5518C

158 MIL-P-55180C

159 MIL-P-5518¢C

160 MIL-P=-55180C

161 MIL-P-5518¢C

REPORT 69-00200C
PAGE 09
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o APPENDIX II-B  (Cont)
Item Document
162 MIL-P~5518C
163 MIL-P~5518C
164 MIL-P~5518¢C
165 MIL-R-5520B
o 166 MIL~-R-5520B
2.5 125 MIL-R~55208
1 MIL-R=55208
50 169 MIL~R~5520B
PO 176 MIIL~R=5520B
i 171 MIL-R~-5520B
L 172 MIL-R=~5520B
e i73 MIL-R=55208
o3 174 MIL-R=-5520B
3% 175 MIL-R=-5520B
ey 176 MIL-R=5520B
K . ( 17 MIL-R~5520B
17 MIL-R-5606A(2)
' 1gg MIL-R~5632
1 MIL-R=-5757D(1)
81 MIL~H-0083B
132 MIL-I-6181Dn{Notice 2)
183 MIL-S~66444 (USAF
) 184 MIL-3-6644A (USAF
185 MIL-S-6644A (USAF
187 MIL-S-66444A (USAR
; 188 MIL-S-6644A (USAF
il 189 MIL~S-66444 (USAF
L b 190 MIL-S-66444 (USAF
2284 191 MIL-S-66444 {USAF
v 192 MIL-S~6644A (USAF
OO 193 MIL~-S-66444 (USAF
1904 MIL-S-66444 (JSAF
.« 3 : 195 MIL-3-66444 (USAF
A , 196 MIL-S~66L4A (USAF
e 197 MIL~S=~6644A (USAF
SR
B i ‘
c:"‘ j\}: %
23 '

_ 7
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Convair Division

tem

198
199
200
201
202

203

205
206
207

208
209
210
211
212

al5
218
21

220
221

222
22k
225
226
228

229
230
231
232

233
233.2
23

235
236
237

APPENDIX IXI-B

Document

MIL-S~66444 (USAR
MIL-S~66L4A(USAF
MIT,-S-66L4A [USAF
MIL-S-66444 (USAF
MIL -S-66444 (USAF

{

MIL-S-664445
MIL-3-6721B
MIL-T-6845(
MIL-W-6858B
nll-w-68583

MIL-W-685EB
MIL-W-6858B
MIL~-I-6858B

MIL-P-69064.

MIL-E-T016C

Mﬁ-c-g%&
MIL-F- A
NIL-I-74&E

MIL-W-~-76228
MIL-A-7772B

MIL-A-7772B
MIL-A-7772B
MIL-4-7T772R

MIL-T-g928E( 1)

MIL-W-8160D
MIL-W-8160D
MIL-W-8160D
MIL-W-8160n
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MIL-W-8160D

MIL~W-8160D

MIL-W- 8160D(1) (Eff. all launch vehicles)
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MIL-w-816OD
MIL~W-8160D
MIL-W-8160D
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238 MIL-W-8160D

239 KIL-W-8160D
240 MIL-4-8160D
241 MIL-~W-8160D
242 MIL~W-B1€EG0D

243 MIL-W-8160D
oul MIL-W-8160D

o245 MIL-W~-8160D
L6 MIL~W-816CD

o247 MIL-W-8160D
248 MIL-s-8169c$USAF
249 MIL-S-8169C {USAF
250 MIL-S~8169C (USAF
251 MIL~S-8169C (USAF
252 MIL-S-8169C (USAF
253 MIL-E-8189r (1) {ASG
254 MIL~E~8189E(1) (ASG
255 MIL-E-8189E(1) {ASG
256 MIL-E-81898(1) (A5G
257 MIL-E-8189R(1) (ASG
255'2 MIL-E-8189B(2

25 MIL-E-8189B(1) (ASG)
261 MIL-I-8500B
262 MIL-D-SslossASG)
26 MIL-S-8516C(1)

26 MIL-M-85554

265 MIL-M-8555A

266 MIL-M-8555A

26 MIL-M~B85554

26 MIL~-M=-85554

270 MIL~-M-8555A

271 MIL-M~-8555A

272 MIL~M~-8555A

27 MIL-P-8564B(ASG

27 MIL-P-856U4B(ASG
275 MIL-P-8564B(ASG
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276

277
278

279
25
281
282
283
285
286
28
289
290
291
293
o4
295
286

299
300

301
302
30
30
307

308
309
310
311
312
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Document

MIL-P-8564B(ASG
MIL-P-856UB(ASG
MIL-P-8564B(Ase
MIL-P-8564B(ASG
MIL-P-8564B({ASG

MIL-P-B564B{ASG
MIL-P-8564B(ASG
MIL-P-8564B(ASG
MIL-P-85648({ASG
MIL-P-8564B{ASG

MIL—P-BqéuBiASG
MIL-P~8564B(ASG
MIL-P-8564B(ASG
MIL~P -856453ASG
MIL-P-8564B({ASG

MIL-P-8564B(ASG
MIL-P-8564B(ASG
MIL-P-8564R{ASG
MIL-P-85€4B ASG
MIL-P-8564B(ASG

MII-P-8564B{ASG
MIL-R=-8573A(3)
MIL-C-86
MIL-W-BGO&

MIL-M-8609A
MIL-V-8628 mg
MIL-V~8628 (AER
MIL-S-8634B(2)
MIL-H-8775B

MIL-H-8775B
MiL-H-8775B
K¥IL~H-8775B
¥71.-H-87T5B
MY H-S775B

MIL- P-8564B§ASG
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313
s
316
317

318
319
320
321
322

32

s
326
327

328
329
330
331
332

333
. 334
335

337

338
339

341
3u2

343
i
3

348
347
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Document:

MIL-H-8775B
MIL-H-87753
MIL-K-8775B
MIL-H-8775B
MIL-H-8775B

MIL-H~-B775B
MIL-H~B775B
MIL-H~-8775B
MIL~H-8775B
MIL-H-3775B

MIL-H-8775B
MIL-H-8775B
MIL-Y-8813(ASG
MIL-V-8813({ASG

MIL-V-8813(ASG

MIL-V-8813(ASG
MIL-V-8813(ASG
MIL-V-8813(ASG
MIL-V-8813(ASG

MIiL~-V-8813(ASG
MIL-V-8813(ASG
MIL~V-8813(ASG
MIL-V-8813(ASG
MIL-v-8813(ASC

MIL~V-8813§ASG
MIL-V-8813/A5

MIL-F-881%(ASG
MIL-F-8815(ASG
MIL-F-8815{ASG

MIL-F-8815(ASG
MIL-F-8815(ASG
MIL-F-3815(ASG
MIL-F-8815(ASG
MIL-F~8815(ASG

MIL-V-8813 ASG%
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348
349

351
352

353
354
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356
357

358

“
362

363
64
i

369
370
373
372
373

m
376
37
37

379
3&0
382
386
387
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Document

MIL-F-8815(ASG
MIL-F-8815(4SG
MIL-F-8815({ASG
MIL-F-8815({ASG
MIL-F-8815({ASG

g L T WL

MIL-F-8815(ASG
MIL-F~-8815(ASG
MIL-F-8815(ASG
MIL~F-8815(ASG
MIL-F-8815(AsG

MIL-F-8815(ASG
MIL-F-8815(AsG
MIL-F-8815(AsG
MIL~-F-8815(ASG
MIL-F~8815(ASG

MIL-F-8815{AsG
MIL-F-8815(ASG
MIL-A-8897(1
MIT-A-8897(1
MIL-A-8897({1)

MIL-A-8897(1
MIL-4-8897(1
MIL-A-8897(1
MIL-A~8897(1
MIL-A~8897(1

MIL-A~8897§1}
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MIL-A-8897(1
MIL-A-8897(1
MIL-P-9024B

MIL-W=-04114(2)

MIL-M-98684
MIL-M-9868a
MIL-P-10G71B(1
MIL-M~13231A(2
MIL-M-13231A(2
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388
389

391
392

393
395

96
397
398

4oo
Lol
bo2

403
ﬁo&

05
ko6
Lot

408
409
hio
411
hip

41
k1
s
416
kit

418
419
420
421
422

APPENDIDY II-B

Document

MIL-C-14550

MIL-F-15733D
MIL-I-16923D
MIL-N-18307C
HMIL-P-196928

MIL-P-19692B
MIL-P-19692R
MIL-P-1G5928B
MIL-P-19602B
MIL-P-19692B

MIL~-P~195928
MIL~P=-19692B
MI1.-P~19692B
MIL-P-19692B
MIL-P=-196G2B

MIL~P-196G28
MIL-P-19692B
MIL-P~19692B
MIL-P-19692B
MIL~P-19692B

MIL-P-19692B
MIL~P-19692B
MIL-P=19692B
MIL-P-19692B
NIL-P-19692B

MIL-P-19692B
MII~P-19692B
MIL-P-196928
MIL-C-20159B
MIL-C-21097B

MIL-S-22141
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MIL-S-22146(1)

MIL-8-22216

MIL-C=-22229(1)
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MIL-M~25047A
MIL-M-25047A
MIL-M-250474
MIL-M-25047A
MIL-M~25047A

MIL-M-25047A
MIL-M-25047A
MIL-M-250474
MIL-M~-250474
KIL~T-25363B

MIL~E-25366C
MIL-E-25366C
MIL~H-254754
MIL-H-254754
MIL-H~254754

MIL-H~258758
MIL-H-254754
MIL-H-254754
MIL-H-254754
MIL-H~-25475A

MIL-H-25%475A
MIL-H-254754
MIL~-H-25475A
MTL-H-25475A
MIL-BE-25475A

MIL-H-254754
MIL-H~-25475A
MIL~H-25475A
MIL-H-254754
MIL-H-25475A

MIL-H-25475A
MIL-H-254754
MIL-H=25475A
MIL-H-25475A
MIL-H-254754
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465 ¥IL-V-25517A(ASG
h6s M¥IL-V-2551TA{ASG
467 MIL-V-25517 A (ASG
L% MIL-T=25517A(aST
469 MIL~V-25517 A(ASC
470 MIL-V-255i74 SAVG
hn MIL-V-255174 m
Y72 rm-v-aqsna
873 HIL-G-258674 1)
47y MIT-G-25867A(2)
75 HIL-3-25067A(1
bs MIL-G-252574(1
by MIT-G-258674(1 !
478 ¥IL-G-25867A(1)
479 ¥IL-G-25857A( 1
hgo MIL-G-2586TA 1
81 ¥IL=G-2586TA(1
482 NIL-G-2586TA 1
483 MIL-G-258674 1
L8y IEIL-»G-ESES?A
48s ?uI‘L-G-2S867A
48 KII.~C~26074A
48 MIL-E-26144 $USRF‘
489 MTL-5-26144 (USAF)
hop HIL-E-26144 (USAF)
haa 1IL-E-26144 (USAF
ho2 MIL-E-26104{USAP
493 }IL-E-26144{USAF
Lgh %IL-E-26144 {GSAP

p

-



R

ad

W N A
Vove %
v ’e
‘ﬁ oW e
gt L Qg

-
a4
y
@4
24
3 ‘.‘.__o:’ 3
L o]
=%
e
> - '752!
> ?\:'Gi
f_fm}‘s::
i{;J
to .‘:
o
ik
-
L -3
x :;::b&
D :@;
CEraE
A
7ol

"

¢

2T
I
S m A g e

AN e v

I}

2y

S R
MY
o
%MM‘“

L)
¢

Kamndi gl o b sl SN
" LY
Yoo
2 oo O o o L
fo " E R Do

‘l- iy O >
wllai

N
" Y
9\00"93-'-\

‘ w
$'o

O &
3

?A1 W X
. ‘91(_"*,
el

L g it R
O oM T R o
W

R

gy, ©
CoQh
3 Y

Sk
A

Y

o
> .
3 L &
uwnw\m,chq’

Vo

o, &,
[
O

o
e s b, ©
P
oo

Vo

ki
O
ALY

T

¢
O g

,

FoTnT T

o

GENERAL DYNAMICS
Teonvair Division

APPENDIX II-B (Cont)

Iten Docurent

kg5 NIL-E-26145 {GSAR)

4g5 KIL~-E-20144 {USaP
y MIL-2-26144 (USAP
4 BIL~E-26144 (USAF
899 MIL-E-26144 (Usar

500 ¥IL-E-B61LL (UsaP
501 ¥IL~-E=2614L {nsa?

|

502 UTL-E-2614% (U5AF)

50 1TL-C-2E4B2e
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505 MIL-4-265128 gums)

565.3 MIT-¥-26512C
505 KIL-I-2£600{2)
£C6.1 thru 50621 MI1-V-27162

567, 5C8 HIL-C-27500 (USAF
559 HIL-R-275827534%

513 ¥IL-R-275h23

510 ¥Il-R-275422 ;nw

)

USa?
512 MIL-R-27542A (0S4F
513 ®TL-R-27542A gﬁsa.w

S1k MIL-R-275424{0SaF

515 EIL-R-275424 (GSAP
516 MTL-R-27724 (USAR
517 MIL-R-27SH2AIUSAF
516 HIL-H-27804%A{Usaw

520 HS 336204

521, 522 ¥S 337C0

523 HTI~I-552084
525 MIL-k-45782a
527 MIL-E-457824
528 MIL-B-£57824

M
n
O3 1

529 MIL-B-457824 (1%
530 MIL-B-457824(Mm
531 MII-E-45782a(K1
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¥SFC-FROC-158B(1)
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MSEC-PROC~1588
¥SFC-PRCC~1588
MSEC-iROC-158B

}SFC-FROC-1588
¥SFC~-FROC-1588
MSFC-FRCC-158B
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27-77"36
274229
7-02237
7<N2261

7-02337

Alr{rame

7-45435
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Hydraulles .
Part Ko. lomenclature
27-08550 Booster Servo Cylinder
27-08551 Booster Hydrauile Fluid Tank
27-08552 Sustainer Hydraulic Fluid Tank
27-08553 Sustaziner Accumulator
27-08554 Booster Accurulator
27-85314 Sustainer Actuator Assembly
27~08565 Check Valve
27-08565 Beoster Hydraulic Pump
69-85311 Vernier Cutboard Actuator Assembly (SLV-3)
27-85312 Vernier Inboard Actustor Assembly
27-08587 Vevniar Accumniator
27-08550 Sustainer Hydraulic Pump
27-08%61 Booster Hydraulic Relief Vaive (Vinson Oniy)
27-08568 Two-¥ay Valve
27-~085%2 Sustainer Hydraulic Relief Valve (Vinson Only)
27-08570 Pneuratic Relief Valve
27-08555 Staging Disconnect
27-08556 Staging Disconnect
27-08557 Rise-0Off Disconnect
27-08558 Rise~-0Off Disconnect

Pneumatils
2708245 I0Y Tank Regulator (Fluligenics Only)
27-08246 Fuel Tenk Regulator (Fluidgenics Only)
27-081285 Staging/Rise-Off Discomnect

Propulsion
7-02315 Fuel P11l and Drain Valve

Fuel Staging Valve, Aft

Fuel Staging Valve, Forward
Booster Fuel Pre-Valve

Sustainer Fuel Pre-Vsive

Fuel Start Terk Vent Check Valve

Separation Fitting



